The Cause and Prevention of Pulmonary Tuberculosis in the West Highland Rural District of Scotland by MacDonald, Duncan
The Catise and P re v e n tio n  o f  Pulmonary T u b e rc u lo s is  in  th e
West H ighland R u ra l D i s t r i c t s  o f S c o tla n d
Duncan MacDonald MB,, & C.M ., (G la sg .)  Oban 
M edical O f f ic e r  o f H ea lth  f o r  TorAsay, M oll, A r g y l ls h i r e .
•  Consum ption: T e r r ib le  in s a t i a b l e  t y r a n t : -  Who can  a r r e s t  th y  p ro g re s s  
o r  number th y  v ic tim s  ? Why d o s t thou a t ta c k  a lm ost e x c lu s iv e ly  th e  f a i r e s t  
and l i v e l i e s t  o f o u r s p e c ie s  ? Why s e le c t  bloom ing and b e a u t i f u l  y o u th , 
in s te a d  o f  haggard  and exhausted  age ? Why s t r i k e  down th o se  who a re  
bounding  b l i t h e l y  from th e  s t a r t i n g  p o s t  o f l i f e ,  r a th e r  th a n  th e  d e c r e p i t  
b e in g s  to t te r in g ^ ^ i ts  goal ? By what in f e rn a l  s u b t i l t y  h a s t  thou  c o n tr iv e d  
h i t h e r t o  to  b a f f l e  th e  p ro fo u n d e s t s k i l l  o f  s c ie n c e ,  tb  f r u s t r a t e  u t t e r l y  
th e  u se s  o f e x p e r ie n c e , and d is c lo s e  th y s e l f  o n ly  when thou  h a s t  i r r e t r i « ^ ( ^  
secu red  th y  v ic t im  and t h ^  fan g s  a re  cfim soned w ith  i t s  b lood  ?
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The Cause and P re v e n tio n  of Pulm "nary Consumption in  th e  West H ighland
R ural D i s t r i c t s  o f S co t]en d .
B efore d is c u s s in g  th e  s u b je c t  m a tte r  p ro p e r  o f  t h i s  p a p e r ,  i t  
seems a d v is a b le  to  b r i e f l y  rev iew  th e  more im p o rtan t p o in t s  in  th e  h i s to r y  o f 
p h t h i s i s .
A lthough th e  ex ac t cause g iv in g  r i s e  to  th e  d is e a s e  rem ained 
unknown u n t i l  1883, when KOCH d isc o v e re d  th e  tu b e rc le  b a c i l l u s ,  s t i l l ,  
from  a  v e ry  e a r ly  p e r io d  th e  symptoms o f p h t h i s i s  were w e ll known to  
p h y s ic ia n s ,  and i t s  p a th o lo g y  up to  a  c e r t a in  p o in t ,  was a ls o  known and 
d e s c r ib e d  by d i f f e r e n t  a u t h o r i t i e s .  From th e  e a r l i e s t  tim es i t  was r e ­
cogn ised  a s  a d is e a s e  c h a ra c te r i s e d  by  w as tin g  o r  e m ac ia tio n  o f  th e  body , 
and seems to  have f i r s t  a t t r a c t e d  a t t e n t i o n  about th e  4 th  and 5 th  cen tu iîes 
B.C. A t t h a t  tim e th e  knowledge o f th e  d is e a s e  depended e n t i r e ly  on e x te rn a l  
s ig n s  and symptoms. HIPPOCRATES who l iv e d  400 y e a rs  B.C. p a id  g r e a t  
a t t e n t i o n  to  th e  sputum  in  lung d is e a s e s  and n o ted  th a t  a f t e r  b lood  s p i t t i n g  
th e  d is c h a rg e  o f p u ru le n t  m a tte r  o f te n  fo llo w e d , which b ro u g h t on a  
consum ption , and a t  l a s t  d e a th .  He re c o g n ise d  u lc e r a t i o n  in  th e  lungs 
a f t e r  d e a th .  He a l s o  was co g n isan t o f th e  f a c t  t h a t  i f  t r e a t e d  e a r ly  
th e  d is e a s e  was c u ra b le ,  b u t th a t  d ia rrh o e a  a t ta c k in g  a  p e rso n  a f f e c te d  
w ith  p h th i s i s  was a  m o rta l symptom. GALEN reco g n ise d  i t s  u lc e r a t i v e  
tendency  and a s  th e  a n c ie n ts  recommended th e  b re a th in g  o f  h o t and d ry  a i r  
w ith  th e  view  o f d ry in g  up th e  u lc e r a t i o n  in  th e  lu n g s , he ad v ised  h i s  p a t ie n ts  
t o  go to  TABIAE. He says of p h th i s i s  th a t  i t  p roceeds n o t always from a  
f lu x io n f ro "  th e  head b u t  t h a t  excrem ents flow  in to  th e  lungs sometimes 
from o th e r  p a r t s .  For i t  may so happen th a t  a  p h th i s i s  may b e  caused 
by  an humour t r a n s m it te d  f r o r  o th e r  p a r t s  o f th e  body.
2.
The e x ta n t  works o f ARETAEUS ) ap p ea r to  he th e  f i r s t  to
A.D.350 ) gikca
c o n ta in  more e n la rg ed  and c a re fu l  d e s c r ip t io n s  o f th e  d is e a s e ,  and he  seems 
t o  have b een  th e  f i r s t  t o  pay any a t t e n t io n  to  i t s  p a th o lo g y  by  re c o g n is in g  
ev id en ce  o f tu b e rc u lo u s  n o d o s i t ie s  iw th e  lu n g s . When we come down to  
th e  17 th  c e n tu ry  we b e g in  to  f in d  more ev idence o f th e  s e r io u s  s tu d y  o f 
th e  p a th o lo g ic a l  anatomy o f p h t h i s i s ,  and in  t h i s  c e n tu ry  a ls o  a  r e l a t i o n ­
s h ip  was t r a c e d  betw een s c ro fu lo u s  lymph nodes and caseous nodu les in  
p h th i s i c a l  lu n g s . BONETUS d e s c r ib e d  c a v i t i e s  and th e  sebaceous c o n te n ts  
o f  g r a n u la t io n s .  In  1646 M/iNFETUS s t a t e s  th a t  in  the  ca se  of a  young 
man who d ie d  from p h th i s i s  he found on post-m ortem  exam ination  g ra n u la t io n s  
in  th e  lu n g s ,  l i v e r ,  s p le e n , k id n e y s , m e se n te ric  g la n d s , and i n t e s t i n e s ,  
and he lik e n e d  them to  m i l le t  seed s and reg ard ed  them as tu b e rc u lo u s  
in  c h a r a c te r .  He assumed th a t  th e y  a r i s e  from Ijm p h a tic  g lan d s and remarked 
t h a t  th e y  were found in  th e  t i s s u e s  o f  man and an im als . GREGORY in  1780 
drew a t t e n t i o n  to  th e  f a c t  th a t  a f re q u e n t and troub lesom e cough w ith o u t any 
g r e a t  haem orrhage o r even - i th o u t  any haem orrhage a t  a l l  may damage th e  
lungs to  such a  d eg ree  e s p e c ia l ly  i f  th e y  be  of a  more te n d e r  s t r u c tu r e  th a n  
u s u a l a s  to  la ÿ  th e  fo u n d a tio n  o f  a  p h th i s i s  a lm ost always in c u ra b le .
A new im petus was g iv e n  to  in v e s t ig a t io n  in  1785 by  THOMAS REIDvho 
re g a rd e d  tu b e r c le s ,  n o t a s  e n la rg e d  lym phatic  g la n d s , b u t  as th e  p ro d u c ts  
o f  ex u d a tio n . DR. BAYLE says (1793) " T u b ercu les  a re  f irm  w h ite  b o d ie s  
in te r s p e rd e d  th ro u g h  th e  su b stan ce  o f th e  lu n g , and a p p a re n tly  formed in  
th e  c e l l u l a r  s t r u c t u r e , f o r  n o th in g  l i k e  a  g land  i s  to  be  found in  th e  
c e l l u l a r  membranes o f  th e  lungs in  a  h e a l th y  s t a t e :  and th e  f o l l i c l e s  of th e  
bronchiole a re  no t co n v erted  in to  tu b e r c le s ,  and a re  f i r s t  v e ry  m inute 
th e  c lu s te r s  p ro b ab ly  u n i t e  to  form  la rg e r  m asses: th e  most common s iz e  i s
i s  t h a t  o f  a  # r d e n  p e a : th e y  a re  f irm e r  in  t h e i r  c o n s is te n c e  and o f te n
c o n ta in  a  p o r t io n  o f  t h i c k  curdy p u s . CULLEN s a id  p h th i s i s  was due to  
(a) haem op tysis  (2) a  s u p p u ra tio n  o f the  lungs in  consequence o f a  
pnammcni* (3 ) a  c a ta r r h  (4 ) an  asthm a o r (5 ) t u b e r c l e s ,  h u t t h a t  an 
a b sc e ss  o f  th e  lu n g s  d id  n o t n e c e s s a r i ly  g iv e  r i s e  t o  i t ,  h u t o f  th e  
above enum erated cau ses  p h th i s i s  most f r e q u e n t ly  a ro se  from tu b e r c le s .
D r. SIMMONS inform s us t h a t  he h a s  had  o p p o rtu n itie s  o f  in s p e c t in g  th e  
b o d ie s  o f many p e o p le  who d ie d  in  t h i s  way and n ev er f ™ g ^ T 'e r c l e s  
t o t a l l y  a b s e n t ,  and rem arks t h a t  th e y  a re  most conm only .in  consequence 
o f  a  c e r t a i n  c o n s t i tu t io n a l  p r e d is p o s i t io n  b u t w hatever i s  ca%»hle o f 
o c c a s io n in g  a  m orb ldcrru tc lh tlty  o f  th e  lungs seems a l s o  t o  h e  capab le  
o f  g e n e ra tin g  tu b e r c le s .  He a l s o  saw them in  s u b je c ts  o f  d i f f e r e n t  
ages who had  no symptoms o f a f f e c t i o n  o f  th e  b r e a s t  d u rin g  l i f e t i m e .
In  th e s e  th e y  w ere sm all and few in  number. He adds t h a t  t h i s  f a c t  
p ro v es  t h a t  tube rc les* m ay  e x i s t  in  th e  lu n g s w ith o u t in conven ience  t i l l  
th e y  b e g in  to  d is tu r b  th e  fu n c tio n s  o f th e  lungs by t h e i r  s iz e  and 
number o r  t i l l  some deg ree  o f  in flam m ation  b e  e x c i te d ,  e i t h e r  by 
a c c id e n ta l  cau ses  o r  by c e r t a in  changes t h a t  ta k e  p la c e  w ith in  t h e i r  
s u b s ta n c e , f o r  a s  y e t we knew b u t  l i t t l e  o f t h e i r  t r u e  n a tu re .
BICHAT and LOUIS i n  th e  e a r ly  p a r t  o f  l a s t  c e n tu ry  re c o g n ise d  th e  f a c t  
t h a t  tu b e r c le  o ccu rs  p r im a r i ly  in  th e  lungs in  th e  case  o f a d u l t s .  L ouis 
w ro te !-*  T u b erc le s  a re  tum ours o f  y e llo w ish  w h ite  co lo u r o f  d u l l  a sp e c t 
f r e e  from  g lo s s in e s s ,  and o f v a r ia b le  c o n s is te n c e :-  Tumours w hich 
s o f te n  a f t e r  a  c e r t a in  tim e a r e  evacuated  in to  th e  b ro n c h i and le av e  
c a v i t i e s  o f v a r ia b le  s iz e  in  t h e i r  room. They were alw ayy more numerous
a n d /
% These were nndouh ted ly  ev idences of h e a le d  p h t h i s i s .
and more advanced a t  th e  apex th a n  a t  th e  h a se  of th e  lungs.** LAENNEC 
reg a rd ed  tu b e rc le  a s  a  s p e c ia l  organism  o r  s p e c i f i c  neoplasm  growing 
a c c o rd in g  to  laws o f  i t s  o /n .  He re c o g n ise d  th r e e  s ta g e s  (1 ) th e  
m i l ia r y  c o n s is t in g  o f sm all g rey  t r a n s p a r e n t  t u b e r c l e s ,  rem ain ing  s e p a ra te  
and s c a t t e r e d  th ro u g h  th e  lu n g s  l i k e  m i l l e t  s e e d s , and se p a ra o le  from 
th e  lu n g s : in  f a c t  a  neoplasm  which though in  th e  f i r s t  in s ta n c e  i s
a t ta c h e d  to  th e  t i s s u e s  o f  th e  lu n g , s t i l l ,  does no t d e s tro y  th a t  t i s s u e  
and does n o t g iv e  r i s e  to  g e n e ra l co n d e n sa tio n . (2) th e  crude where 
m i l ia r y  tu b e rc le s  r a n  to g e th e r  form ing ^ v a s c u la r  m asses yellow  in  app ea r­
ance and opaque and le a v in g  le s s  lung  t i s s u e  perm eable to  a i r  (S) th e  
i n f i l t r a t e d  n o t s e e n  v e ry  d e f i n i t e l y  in  e i t h e r  o f  th e  two form er b u t  
a p p e a rin g  to  i n f i l t r a t e  condense o r  b lo c k  la rg e  p o r t io n s  o f  lung t i s s u e ,  
l i k e  th e  co n d en sa tio n  o f  pneum onia. He b e l ie v e d  th e s e  forms were evolved 
th e  one ou t o f th e  o th e r  in  th e  o rd e r  m entioned and he  looked upon th e  
whole a s  an  u lc e r a t i v e  and d e s t r u c t iv e  p ro c e ss  te n d in g  to  n e c r o s is .  He 
a ls o  re c o g n ise d  t h a t  tu b e rc le s  sometimes d r ie d  up and sh ran k  and th a t  
p h th i s i s  was cured  by t h i s  m ethod. I t  i s  d o u b tfu l i f  he re c o g n ise d  
i t  a s  an  in f e c t iv e  d is e a s e ,  b u t he reco g n ise d  a  c o n s t i tu t io n a l  b ia s  to  
th e  d is e a s e  o r  a h e r e d i ta r y  p r e d is p o s i t io n .  He appeared  to  th in k  th a t  
o th e r  a f f e c t io n s  o f th e  lungs such a s  pneumonia o r p le u r i s y  could a ls o  
le a d  to  tu b e r c le ,  and one would; i n f e r  from h i s  v /r i t in g s  t h a t  he 
re c o g n ise d  a p r e tu b e rc u la r  s ta g e .  BROUSSAIS b i t t e r l y  opposed th e s e  
views o f  Laennec b e l ie v in g  th a t  th e  d is e a s e  a ro se  from an in flam m ation  
o f th e  c a p i l l a r y  b lood  v e s s e l s .  LEBSIT in  1848 claim ed t o  have d isc o v e re d  
a  tu b e rc u la r  co rp u sc le  which he d e sc r ib e d  as  a  c lo s e ly  compressed a n g u la r  
body l i k e  a w h ite  c o rp u sc le ,n o t a c te d  upon by re a g e n ts  and havir^g no
d i s t i  rex/
d i s t i n c t  n u c leu s  o r  c e l l  w a l l .  He found them s p e c ia l ly  in  m i l ia ry  
t u b e r c le s .  VIRCHOW m ain ta in ed  th a t  th e re  was n o th in g  s p e c i f i c  abou t 
t u b e r c le :  th a t  i t  was o n ly  an in flam m ation  th a t  had undergone c a s e a t io n
and a s s e r te d  t h a t  such  c a s e a t io n  oocv^Tzd  a ls o  in  cancer and empyema.
The c a s e a t io n  he th o u g h t gave r i s e  to  an in f e c t iv e  elem ent which caused  
th e  d is e a s e  e lsew h ere . W ritin g  on th e  s u b je c t  o f  p h th i s i s  p u lm o n alis  ltu 
1855 NIEMEYER w orking I n  V irchow 's  id e as  a s s e r te d  t h a t  th e  d is e a s e  a ro se  
from broncho pneumonia e s p e c ia l ly  in  young p e rso n s , and t h a t  i t  c a se a te d  
and g e n e ra te d  in f e c t iv e  p ro d u c ts .  He s a x i th e  f i r s t  p ro c e ss  was 
in flam m atory  and t h a t  th e  m i l ia r y  tu b e rc le s  were th e  r e s u l t  o f c a s e a t io n .
The in f e c t iv e  n a tu r e  o f tu b e rc u lo s is  was f i r s t  d em o n stra ted  by 
VILLEMIIT in  1865. He in o c u la te d  an im als w ith  tu b e rc u la r  p ro d u c ts  w hich 
was fo llo w ed  by a  r a p id  developm ent o f tu b e rc u lo s is  in  them . He was 
th u s  convinced  o f th e  in f e c t io u s  n a tu re  o f th e  d is e a s e  and s ta t e d  " i t  was 
as  in f e c t io u s  as sm all p o x " . I n f e c t io n  was den ied  by  th e  Germans which 
gave r i s e  to  a  c o n tro v e rsy  betw een F rance Germany a iv i B r i t a in .  ^ 1  
uhree n a t io n s  a d m itted  th a t  in o c u la t io n  o f tu b e rc u la r  m a te r ia l  caused  
tu b e r c u lo s is  b u t m a in ta in ed  t h a t  th e r e  e x is te d  a  p r e d is p o s i t io n  in  th e  
an im als  and th a t  in o c u la tio n  o f  o th e r  in flam m atory  p ro d u c ts  gave r i s e  
t o  s im i la r  r e s u l t s .  V i l le m in 's  experim en ts  w ere confirm ed by  many 
o b se rv e rs  among whom may be m entioned L e b e r t ,  W aldenburg, K lebs, 
T a p p e in e r , B o l l in g e r ,  end Cohnheim. The l a s t  m entioned (Cohhheim) 
d eveloped  V il le m in 's  experim en ts  and o b ta in e d  more d e f i n i t e  r e s u l t s  
He in o c u la te d  th e  t r a n s p a re n t  m edia o f th e  eyes o f  a n im a ls , some w ith  
tu b e rc u la r  p ro d u c ts ,  o th e rs  w ith  o th e r  p a t h o lo g ic a l  p ro d u c ts ,  and 
some he l e f t  n lo n e . By t h i s  method ho dem onstra ted  t h a t  tu b e rc le
w as/
6 .
was d i s t i n c t l y  in f e c t iv e  produc^dng alw ays a  s p e c i f i c  r e s u l t  namely 
tu b e r c u lo s i s .  In  t h i s  c o u n try  D r. WILLIAM BUDD^  o f C l i f to n  announced 
h i s  b e l i e f  t h a t  p h th i s i s  would be  found to  be co n tag io u s  and le d  him 
t o  th e  c o n v ic tio n  " t h a t  th e  d e p o s i ts  o f tu b e rc u la r  m a tte r  a re  of th e  n a tu re  
o f  an  e ru p tio n  and b e a r  th e  same r e l a t i o n  to  th e  d is e a s e  p h th i s i s  as th e  
ye llow  m a tte r  o f ty p h o id  f e v e r  f o r  in s ta n c e  b e a rs  to  ty p h o id  f e v e r ,  
and he  announced h i s  b e l i e f  b o ld ly  say in g  " t h a t  by th e  d e s t r u c t io n  
o f  tu b e r c u la r  m a tte r  on i t s  is s u e  from th e  body by  means o f p ro p e r 
chSm icals o r  o th e rw ise  seconded by good s a n i t a r y  c o n d itio n s  th e r e  i s  
re a so n  to  hope t h a t  we may e v e n tu a lly  and p o s s ib ly  a t  no v e ry  d i s t a n t  
d a te  r i d  o u rse lv e s  e n t i r e ly  o f t h i s  f a t a l  s c o u rg e ."  F in a l ly  KOCH by h is  
b r i l l i a n t  d isc o v e ry  o f th e  tu b e rc le  b a c i l l u s  in  1882 l e f t  no room 
f o r  doubt a s  to  th e  t* u e  and o n ly  cause g iv in g  r i s e  to  tu b e r c u lo s i s .
He p u b lish e d  in  th e  P h y s io lo g ic a l S o c ie ty  o f B e r l in  a  n o te  on the  
b a c i l l u s  o f tu b e r c u lo s i s ,  s ta '^ in g  t h a t  he had found i t  in  v a r io u s  fo m s  
o f  tu b e rc u lo s is  and t h à t  he had been ab le  t o  c u l t iv a t e  i t  on media o u ts id e  
th e  anim al body, and by in o c u la t in g  i t  in to  an im als h e  had been  a b le  to  
rep ro d u ce  th e  d is e a s e .  E xperience  has s in c e  shown t h a t  K och's con­
c lu s io n s  were w e ll founded so t h a t  tu b e rc u lo s is  i s  now mm ad m itted  
by  a l l  to  bo due to  th e  p re sen ce  o f a  germ ( th e  tu b e rc le  b a c i l lu s )  
and ought t o  be a  conv incing  p ro o f  o f th e  p u re ly  in f e c t io u s  and 
th e r e f o r e  conanunicable n a tu re  o f  th e  d is e a s e .  Medical o p in io n  i s  
n o t  however in  th o ro u g h  agreem ent on th e  p o in t  o f in f e c t io n ,  some 
b e l ie v in g  t h a t  th e  d is e a s e  i s  transm i-Jçted, o th e rs  t h a t  h e r e d i ta r y  
p r e d is p o s i t io n  i s  an im po rtan t f a c t o r  in  i t s  a e t io lo g y .  We may 
t h e r e f o r e /
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th e r e f o r e  n ex t 'b r i e f l y  c o n s id e r  th e  ev idence in  su p p o rt o f  each o f th e se  
v ie w s.
H e re d ity  Some a u th o rs  b e l ie v e  t h a t  p h th i s i s  i s  m arkedly  h e r e d i ta r y  %he 
p ro p o r t io n  o f a l l  c a se s  in  w hich i t  has  descended  from  p a re n ts  
t o  c h i ld r e n  v a ry in g  in  th e  d i f f e r e n t  c la s s e s  from IS to  20 p e r  c e n t .
L^ jjDOHrZY and MARTIN in o c u la te d  th e  b lo o d  a -d  t i s s u e s  o f a  months 
fo e tu s  of a  tu b e rc u lo u s  m other w hich d ied  s ix  h o u rs  a f t e r  b e in g  b o m , 
and p re se n te d  no naked eye api)earances o f t u b e r c l e ,  in to  a  g u in ea  p ig ,  
and r a b i t t s  and caused  tu b e rc u lo s is  in  b o th  'h e  g u in ea  p i^  and r a b b i t s .  
WELCH opposes t h i s  v iew  on acco u n t o f th e  extrem e r a r i t y  o f  tu b e rc u la r  
d is e a s e  in  in f a n ts  under one y e a r  of ag e . . As th e  b a c i l l i  may be found 
long  b e fo re  th e  a c tu a l  fo rm a tio n  o f tu b e rc le  acco rd in g  to  Koch, th e r e f o r e  
a lth o u g h  i t  i s  ex trem ely  r a r e  t o  f in d  ev idence  o f  co arse  tu b e rc u la r  le s io n s  
in  p o s t  mortem exam in a tio n s  on newly b o rn  c h i ld r e n ,  s t i l l  th e  b a c i l lu s  
may be  found showing th e  p re sc e n c e  o f  th e  d is e a s e .  S im ila r  r e s u l t s  were 
o b ta in e d  by in o c u la tin g  th e  p la c e n ta  and lung  o f a  f iv e  months fo e tu s  from 
a  woman dead o f m i l ia r y  tu b e r c u lo s i s .  In  an im als  v e te r in a r y  surgeons 
have  found newly b o rn  ca lv e s  s u f f e r in g  from tu b e r c u lo s is .  E x p e rim e n ta lly , 
i t  h a ^ been  p o s s ib le  to  p roduce f e o ta l  tu b e rc u lo s is  in  p re g ia n t an im als  
ren d ered  a r t i f i c i a l l y  tu b e r c u la r .  I t  has a ls o  been  shown by experim en ts 
t h a t  th e  a p p a re n tly  h e a l th y  semen o f tu b e rc u la r  an im als w i l l  p roduce 
th e  d is e a s e  when in o c u la te d  in to  an im a ls . BANG of Denmark t e l l s  t h a t  
a  v e te r in a r y  surgeon  o f  h i s  co u n try  t r a c e d  th e  h i s to r y  o f 34 C alves co m  
from  tu b e rc u lo u s  c a t t l e  and mcde th e  fo llo w in g  o b s e rv a tio n s  nam ely; —
10 were k i l l e d  d u rin g  th e  f i r s t  week o f l i f e  and p resen ce  o f  tu b e rc le s  
d em o n stra ted , f iv e  were k i l l e d  in  s ix th  week o f l i f e  and a lth o u g h  to  
a l l /
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a l l  ap p ea ran ce  p e r f e c t ly  h e a l th y  were found to  be tu b e rc u lo u s .  0 o th e rs  
were k i l l e d  a t  th e  s a - e age as th e  l a s t  f iv e  in  which tu b e rc u lo s is  had 
b een  d iag n o sed  d u rin g  l i f e ,  and 3 became tu b e rc u la r  a f t e r  h av in g  been  
p re g n a n t o nce . T u b e rc u lo s is  o f  c h i ld r e n  may be th e r e f o r e  c o n g e n i ta l .
KEATING  ^ observed  t h a t  a  tu b e rc u lo u s  m other can t r a n s m it  th e  d is e a s e  to  
h e r  o f f s p r in g  in  u te r o  and th a t  b a c i l l i  and t h e i r  sp o re s  can b e  conveyed 
by means o f sem inal s e c r e t io n  to  women when no a p p a re n t tu b e rc u la r  d is e a s e  
i s  p re s e n t  in  th e  m ale g e n e ra t iv e  o rg an s . That i t  i s  n o t p o s s ib le  to  
t r a n s m it  th e  d is e a s e  d i r e c t l y  to  th e  fo e tu s  th e  m other n o t p ro v in g  a  
f e r t i l e  s o i l ,  and a sk s  i f  so  i s  i t  n o t p o s s ib le  f o r  th e  in h e r i ta n c e  to  
become l a t e n t  in  th e  c h i ld ,  o n ly  to  m a n ife s t i t s e l f  when a c c id e n t o r  
environm ent te n d s  to  b r in g  i t  in to  a c t i v i t y ,  and th in k s  i t  p o s s ib le  to  go 
f u r th e r  and a s s e r t  +hat th e  b a c i l l u s  o r  i t s  sp o res  in h e r i te d  from e i th e r  
p a re n t  may be c a r r ie d  in to  a n o th e r  g e n e ra tio n ,  ^nd e i t h e r  become m a n ife s t 
in  g la d d u la r  a f f e c t i o n s ,  j o i n t  t r o u b l e s ,  o r  even f i n a l l y  in  pulm onary d is e a s e .  
O t^ er a u t h o r i t i e s  a g a in  a s s e r t  t h a t  f u l l y  50 p e r  cen t o t  p h th i s i s  c a se s  
show th e  t a i n t  in  t h e i r  fa m ily  re c o rd  and say  th a t  a lh h o u ^  c o n ta g io n is ts  
b e l ie v e  t h a t  th e  s u s c e p t i b i l i t y  o n ly  i s  In h e r i te d  th e y  f e e l  convinced th a t  
tu b e rc u lo s is  l i k e  s y p h i l i s  o f te n  g e ts  more th a n  s u s c e p t i b i l i t y  from i t s  
p r o g e n i to r s .
K erA ditn ry  p r e d is p o s i t io n .  Some a u th o rs  b e l ie v e  th a t  about 45^
of p h th i s i s  c a se s  have a s tro n g  fam ily  p r e d is ­
p o s i t io n  to  th e  d is e a s e .  G a ird n er say s  t h a t  th e  h e r e d i ta r y  p r o c l i v i t y  to  
tu n e rc le  in  c e r t a in  f a m i l ie s  i s  n o to r io u s ,  and th a t  M etchn ikoffs  th e o r ie s
would te n d  to  prove t h a t  some have d e fe n s iv e  p ro c e sse s  t o  w ith s ta n d  th e
/{ Owù t o J - O y r x A h
in v a s io n  of th e  tube m l  c b a c i l l u s .  He remarks t h a t  t h e r e  a re  catarrhs^, some 
p e o p le /
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p eo p le  s u f f e r in g  from c a ta r rh s  from  in fan cy  onwards h u t n ev e r d ev e lo p in g  
p h t h i s i s ,  w hereas in  o th e r  peo p le  a  s in g le  a t ta c k  of c a ta r r h  i s  fo llo w ed  
by  p h t h i s i s ,  th u s  shewing in d iv id u a l  d i f f e r e n c e s  in  s u s c e p t i b i l i t y  to  th e  
d is e a s e ,  Kanthack^ say s  " The l e a s t  im p a r t ia l  must c o n fe ss  t h a t  tu b e rc u ­
l o s i s  i s  c e r t a in ly  n o t co n tag io u s  f o r  a l l  men a l ik e  b u t b ro a d ly  speak ing  
o n ly  to  th o se  who a s  we ex p ress  i t  have a  p r e d is p o s i t io n  tow ards th e  
d is e a s e .  We know o f  men who fo r  y e a rs  have exposed th em se lv es  to  th e  
dan g er o f in f e c t io h ,  have in h a le d  th e  tu b e rc le  b a c i l l i ,  have wounded them­
s e lv e s  w ith  tu b e rc u la r  m a tte r  and y e t never a c q u ire d  th e  d is e a s e .  T his 
i s  a  f a c t  w hich i s  a lm o st u n iv e r s a l ly  acknow ledged. T u b e rc u lo s is  i s  
co n tag io u s  u n d er s p e c ia l  c o n d itio n s  o n ly  a  s p e c ia l  p r e d is p o s i t io n  i s  
a c q u ire d  u n le s s  i t  h a s  been  in h e r i t e d ."  H av illa n d  H a ll a g a in
r e n a r te  " T his so  c a l l e d  h e r e d i ta r y  p r e d is p o s i t io n  ‘ o consum ption i s  in  
r e a l i t y  n o th in g  more o r  l e s s  th a n  a  q u e s tio n  o f  environm ent and p ro x im ity  
t o  th e  r i s k s  o f  p e rso n a l in f e c t io n .
In fe c t io u s n e s s  o f  P h t h i s i s .  As we have a lre a d y  seen  V ille m in  and o th e rs
re c o g n ise d  th e  in f e c t io u s  n a tu re  o f p h t h i s i  
long  b e fo re  th e  d isc o v e ry  o f  th e  tu b e rc le  b a c i l l u s  by fo c h . The re o o g n ltt on 
th e r e f o r e  o f  i t s  dependence on th e  tu b e rc le  b a c i l l u s  of Koch b r in g s  th e  
d is e a s e  u n d er th e  c a te g o ry  of an  in f e c t io u s  and th e re f o r e  p re v e n ta o le  
d is e a s e .  KOEGAGNI in  th e  17 th  C en tu ry  s t a t e d  t h e t  i t  was custom ary in  
I t a l y  to  b u m  th e  b edd ing  o f p eo p le  who had d ie d  from p h t h i s i s ,  aod m entions 
t h a t  he was u n ab le  to  t e l l  much a b o u tth e  post-m ortem  ap p earan ces  of p h t h i s i s ,  
a s  knowing i t s  c o n ta g io u sn e ss , he alw ays avo ided  i f  p o s s ib le  opening  and 
exam ining th e  b o d ie s  o f  th e  v ic tim s  o f  t h i s  d is e a s e .
I n /
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In  I t a l y  and th e  South of F rance th e re  s t i l l  e x i s t  o ld  co p ies  o f e d ic ts  
c o n fin in g  th o se  who " sp a t up t h e i r  lungs"  to  c e r t a in  p la c e s  ( B ro u a rd e l, 
R u f f e r . )  In  th e  W estern  H ighlands o f S c o tla n d  consum ption was co n sid e red  
in f e c t io u s  and s le e p in g  in  th e  same bed o r  w earing  th e  same c lo th e s  a s  
consum ptives was a v o id e d . RUSSELL^ a ls o  re c o rd s  t h i s  f a c t . n  
R. S h in g le to n  Smith rem arks th a t  th e  c l i n i c a l  ev idence o f  co n tag io n  h as  
alw ays been  w eaker th a n  th e  ex p e rim en ta l and t h a t  co n seq u en tly  m edical men 
have on ly  r e lu c t a n t ly  a c c e p te d  th e  id e a  t h a t  p h th i s i s  sh o u ld  b e  c la s s e d  
amongst th e  d is e a s e s  w hich a re  undo u b ted ly  and dem onstrab iy  c o n ta g io u s , 
and Koch® p o in ts  ou t " The f a c t  t h a t  tu b e rc u lo s is  i s  a  p re v e n ta b le  d is e a s e  
o u ^ t  t o  have become c le a r  as  soon as th e  tu b e rc le  b a c i l l u s  was d isc o v e re d  
and th e  p r o p e r t i e s  o f t h i s  p a r a s i t e  and th e  manner o f i t s  tra n s m is s io n  
became known." The ev idence  adduced would te n d  to  show th a t  a l l  th e s e  
v iew s a re  c o r r e c t ,  b u t  th e r e  a re  d i f f e r e n t  ways of in t e r p r e t i n g  
some o f them . For in s ta n c e  in h e r i te d  s u s c e p t i b i l i t y  may be  o f te n  ex p la in ed  
a s  H av illan d  H a ll say s  by env ironm en t, and i s  in  r e a l i t y  an  ad q u ired  su s -  
c e p t i b i l i t y ^ a t  a l l .  S im ila r ly  G a ird n e r 's  view  t h a t  some p eàp le  may ta k e  
c a ta r rh s  r e p e a te d ly  w ith o u t d ev e lo p in g  p h t h i s i s ,  w hereas in  o th e r  peop le  
a  s in g le  a t t a c k  o f c a ta r r h  i s  fo llo w ed  by p h t h i s i s ,  may be ex p la in ea  by 
th e  f a c t  t h a t  in  th e  form er case th e  p e rso n s  have n ev er b een  b ro u g h t in to  
c o n ta c t w ith  th e  tu b e r c le  b a c i l l u s ,  w hereas in  th e  second case  th e y  h av e . 
My ex p erien ce  o f p h th i s i s  in  th e  West H ighlands o f  S co tlan d  d u rin g  th e  
p a e t  10 y e a rs  le d  me e a r ly  to  re g a rd  th e  in f lu e n c e s  o f h e r e d i ty  and 
s u s c e p t i b i l i t y  in  th e  d is e a s e  a s  o f  v e ry  m inor im portance and to  look  
upon th e  d is e a s e  as a  p u re ly  in f e c t io u s  one,and  subsequen t in v e s t ig a t io n  
in to  the cause of p h th i s i s  in  th e  d i s t r i c t  m entioned has te n d ed  a l l  along
t o /
1 1
t o  s t re n g th e n  thT s v iew . Indeed I  may say t h a t  I  have n e v e r eone a c ro s s
a  s in g le  ease  o f what o a t  would r e g a rd  as  d i r e c t  h e r e d i ta r y  consum ption ,
n o r  in  any o f my c a se s  cou ld  X even  say  t h a t  th e re  was an  in h e r i te d
s u s c e p t i b i l i t y .  That t h i s  view  was th e  outcome o f  p e rs o n a l o b s e rv a tio n
and I n v e s t ig a t io n  may be in f e r r e d  when I  s t a t e  t h a t  when I  g rad u a ted  in
m edicine  in  1893 I  f irm ly  b e l ie v e d  in  a  " tu b e r c u la r  d i a t h e s i s .
The f i r s t  c a se  t h a t  a ro u sed  my a t t e n t i o n  to  th e  p u u ly  in f e c t io u s  n a tu re  <£
t h e  d is e a s e  was t h a t  o f a  m ed ical man, a  n a t iv e  o f Skye, who p r a c t i s e d  in  a
la r g e  E n g lish  m an u fac tu rin g  tow n where h e  c o n tra c te d  p h t h i s i s ,  and r e tu r n in g
home to  h i s  n a t iv e  is la n d  d ie d  o f th e  d is e a s e .  B efore h i s  i l l n e s s  a  more
p e r f e c t  specim en of v i r i l e  manhood i t  would be im p o ss ib le  to  im agine . He
b e lo n g ed  to  a  fa m ily  in  whom n o t th e  s l i g h t e s t  s u s p ic io n  of p h th i s i s  o r
tu b e r c u la r  t a i n t  was p re s e n t  f o r  g e n e ra tio n s  b ack . T his s in g le  case  p o in ts
t o  two th in g s  nam ely t h a t  p h th i s i s  i s  an  in f e c t io u s  d is e a s e  and t h a t  i t  i s
in  th e  f i r s t  in s ta n c e  an im ported  d is e a s e  in  th e K tg h la n d  r u r a l  d i s t r i c t s .
The in h a b i ta n t s  o f th e  W estern  H igh lands and is la n d s  
u n t i l  w ith in  r e c e n t  y ea rs  en joyed  immunity from p h th i s i s  in  a much g r e a te r  
d eg ree  th a n  tax o th e r  p a r t s  o f  S c o tla n d . V arious re a so n s  have been  b rough t 
fo rw ard  a t  d i f f e r e n t  tim e s  t o  e x p la in  th e  cause o f  t h i s  im m unity. MORGAM 
a t t r i b u t e d  to  th e  in h a la t io n  o f p e a t smoke a  p r o te c t iv e  in f lu e n c e  on  th e  
lu n g s  p re v e n tin g  tu b e rc u la r  d is e a s e ,  w h ile  o th e rs  a t t r i b u t e d  th e  non- 
p re v a le n c e  o f  p h t h i s i s  to  th e  in f lu e n c e  o f th e  g u lf  s tream  re n d e r in g  th e  
c l im a te  m ild e r  and more e q u i ta b le  and b e t t e r  ad ap ted  t o  ch es t co m p la in ts .
T h e /
The exposure o f th e  in h a b i ta n ts  to  th e  h ard en in g  in f lu e n c e  of th e  w eathe r was 
a l s o  c i t e d  as  a  cause o f immunity by some. The food  o f th e  p e o p le  c o n s is t in g  
o f  meal m i lk , f i s h  and p o ta to e s  was supposed a lso  to  ward o f f  consum ption.
The amount o f ozone in  th e  a i r  was b ro u g h t fo rw ard  a s  a n o th e r  p r o te c t iv e  a g e n t. 
McNAB® w r i t in g  in  1869 sa y s  t h a t  in  a  p o p u la tio n  o f  over 2500 he had n o t 
o b serv ed  more th a n  6 cases o f  pulm onary consum ption in  a  p e r io d  o f 9 y e a r s .
H is p ap e r n e x t c o n ta in s  a  c r i t i c i s m  o f th e  d i f f e r e n t  causes o f immunity c i t e d  
by  o th e r  w r i t e r s .  McNab d e n ie s  th e  p r o te c t in g  in f lu e n c e s  o f p e a t  smoke *  
and re g a rd s  i t  more a s  an  i r r i t a n t  l i k e l y  to  a g g rav a te  th e  d is e a s e ,  and rem arks 
t h a t  th e  same immunity from  consum ption was en joyed  by th o se  in h a b ita n ts  
who l iv e d  in  s l a t e d  h o u se s , and burned  coa l as  f u e l .  The a c t io n  a ls o  o f  ozone 
h e  reg a rd ed  as  an i r r i t a n t  to  t h e  mucous membranes o f th e  a i r  p assag es  and lungs, 
To th e  th e o ry  th a t  th e  in h a b i ta n t s  o f  th e  H ebrides and n o r th  'e s t  coa,ito f 
S co tlan d  g e n e ra l ly  a r e  l e s s  s u s c e p t ib le  to  d is e a s e  in  g e n e ra l and pulm onary 
consum ption in  p a r t i c u l a r  th a n  o th e r  n a t io n s  he r e p l i e s  " When we draw a  com­
p a r is o n  betw een d i f f e r e n t  p la c e s  in h a b ite d  by  a  s im i la r  ra c e  o f  p eo p le  and f in d  
t h a t  in  one pulm onary consumption c a r r i e s  away one in  te n  o f  th e  e n t i r e  
p o p u la tio n  w hereas in  a n o th e r  i t  i s  a lm ost unknown i t  cannot be  h e ld  th a t  
" p e c u l i a r i t y  o f ra e e "  has any s p e c ia l  r e la t io n s h ip  w ith  th e  immunity from th e  
d is e a s e .  In  Wales fo r  in s ta n c e  where th e  h i s to r y ,  th e  lang u ag e , and th e  
g e n e ra l manner and appearance o f th e  peo p le  deno te  C e l t ic  o r ig i n ,  pulm onary 
consum ption i s  a s  r e v a le n t  p ro b ab ly  more so  th a n  in  any o th e r  p a r t  o f th e  
kingdom . The sane h o ld s  good in  th e  n o r th e rn  c o u n tie s  o f I re la n d  which a re  
known to  be in h a b ite d  by  a  p eo p le  p u re ly  C e l t i c .  I t  i s  im p o rtan t to  ooserve 
t h a t /
% Galen p o in t s  out th e  f a c t  t h a t  p h t h i s i s  was uncommon in  p la c e s  7/here t u r f  
was u s e d  as fuel .
13.
t h a t  i t  i s  o n ly  a t  home o r  in  h i s  n a t iv e  co u n try  t h a t  th e  C e l t ic  H ighlender 
en joys im m m ity  from pulm onary t u b e r c l e  * when h t  em ig ra te s  o r fo llo w s h i s  
t r a d e  o r  employment in  o th e r  p a r t s  m o re_ e sp e c ia lly _ in _ to w n s , he  i s  hy no means 
exempt from th e  d is e a s e ,  and
d is e a s e  w i l l  he  found to  have o r ig in a te d  e lsew here  and th e  p a t i e n t  e i th e r
s e n t  home to  d i e ,  o r to  b e n e f i t  hy  th e  pu re  a i r  of h is  n a t iv e  sh o re s"  He th e n  
ixrings forw ard h i s  own view  o f a lo c a l  cause ( w hich he says was h i th e r to  
unknown) of im munity due to  th e  p re se n c e  of m arine a lg a e  and say s  " I t  o ccu rred  
t o  me th a t  th e r e  was some d i s t i n c t  r e l a t io n s h ip  s u b s i s t in g  b ,'tw een th e  endemic 
absence of pulm onary consum ption in  th e  H ebrides and n o r th  w est co aè t of 
S c o tla n d , and th e  a l g a l  v e g e ta t io n  o f th e s e  d i s t r i c t s  th e  d js  e a s e _ ^ ^ g _ l e s s  
p re v a le n t  w here th e  a lg a l  v e g e ta t io n  i s  most abundant and f in d s  i t s  maximum 
developm ent. The a lg a e  g iv e  ou t a  la rg e  q u a n t i ty  o f oxygen and combine in  t h e i r  
t i s s u e s  th e  c a rb o n ic  a c id  ex h aled  by an im als  d u rin g  th e  p ro c e ss  o f r e s p i r a t io n  
o r  g en e ra ted  by th e  com bustion and decay of v e g e ta b le  m a tte r .  And se e in g  th a t  
in  consequence o f  th e  v a s t  f i e l d s  of m arine a lg ae  e x is t in g  in  th e  H e b rid e s , th e re  
i s  a  p e rp e tu a l  so u rce  o f oxygen -  a  su b s ta n c e  so e s s e n t ia l  to  anim al l i f e  -  and: 
th e  w ell be in g  o f  th e  economy i t  must e x e r t  some s p e c ia l  s a lu ta r y  in f lu e n c e  
in  t h a t  c la s s  o f  d is e a s e s ,  w here th e r e  i s  d e f i c i e n t  a e r a t io n  o f th e  b lo o d ; and 
when we co n s id e r t h a t  in  th e  H ebrides and along  th e  n o r th  w est co as t of 
a  d is e a s e  such  a s  pulm onary consum ption , w hich may be reg a rd ed  as a  yp • 
r e p re s e n ta t iv e  o f  t h i s  c l a s s  i s  as  a  g e n e ra l ru le  unknown, and th a t  
so p re v a le n t in  o th e r  p l a c e s ,  w here th e r e  i s  a  v i t i a t e d  o r  non-oxygenated atm osphere 
such  as th e  f a c t o r y ,  th e  m ine , o r th e  w orkshop, th e n  we d isc o v e r  a  d i s t i n  
r e la t io n s h ip  betv/een th e  h ig h ly  oxygenated atm osphere and th e  endemi 
o f /
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o f  th e  d is e a s e .  *  He adm its  as  an a u x i l i a r y  cause th e  fr-equenay of in te rm a rry  
ing  amongst th e  in h a b i ta n t s  and q u o te s  th e  fo llo w in g  from a n ,a d d re s s  hy
D r. Je n n e r  to  th e  E p id em io lo g ica l S o c ie ty  o f  London in l8 6 6  “  T hat 
tu b e re u lo s ls  is  t r a n s m it te d  from p a r e n t  to  c h i ld  i s  one o f  th e  b e s t  e s ta b ­
l i s h e d  f a c t s  in  m e d ic in e . The ex trem e freq u en cy  o f  tu b e rc u la r  d ls e a s æ  in  
some c irc u m sc rib e d  co u n try  d i s t r i c t s  i s  in  p a r t  a t  l e a s t  e x p l ic a b le  hy  th e  
frequency  o f  in te rm a r r ia g e  amongst p e rso n s  l i v in g  in  such d i s t r i c t s :  and
cra iverse ly  th e  exem ption o f  p a r t i c u l a r  c irc u m sc rib ed  d i s t r i c t s  from tu b e rc u la r  
d is e a s e  i s  due t o  th e  same cau se : In  one case  from some s p e c ia l  circum e
s ta n c e  tu b e r c u lo s i s  h a s  b een  in tro d u c e d  in to  th e  d i s t r i c t ,  and th e n  sp read  
in  i t  from th e  cause I  have m entioned i . e .  in te rm a rry in g . In  th e  o th e r  case  
th e  freedom  from th e  d is e a s e  o f th e  d i s t r i c t  a t  any g iv e n  tim e i s  th e  cause 
of i t s  co n tin u ed  freedom . In te rm a rr ia g e  o f  th e  in h a b ita n ts  th e  d is e a s e  
b e in g  p r e s e n t  sp read s  i t  f a r  and w ide: in te rm a rr ia g e  o f th e  in h a b ita n ts  th e
d is e a s e  b e in g  a b se n t p re v e n ts  th è  in t r o d u c t io n ,"
I  have p u rp o s e ly  rev iew ed  t h i s  p ap e r o f  McNab» s a t  some le n g th  , 
b e c a u s e , a lth o u g h  th e  u l t im a te  c o n c lu s io n s  he draws a re  in  th e  l i g h t  o f  ou r 
p re s e n t  day knowledge o f  th e  in f e c t io u s  natA re o f th e  d is e a s e  q u ite  e rro n eo u s 
s t i l l  hès p a p e r on th e  w hole i s  r a th e r  in t e r e s t in g  and i n s t r u c t i v e ,  and ta k e n  
to g e th e r  w ith  h i s  q u o ta t io n  from D r. J e n n e r’ s  ad d re ss  has a  c e r ta in  amount 
of b e a r in g  upon what i s  to  fo llo w . Th8 p re v a le n c e  o f p h th i s i s  in  th e  
West H ighlands and is la n d s  h as  become r a th e r  n o to r io u s  w ith in  recen ., y e a r s ,  
and we canno t deny th e  f a c t  t h a t  i t  i s  much more r i f e  th a n  i t  was say  f i f t y
iThe absence o f th e  d is e a s e  in  th e  d i s t r i c t s  where a lg a l  v e g e ta t io n  f lo u r is h e d  
was due to  th e  f a c t  t h a t  th e  Kelp in d u s try  a f fo rd e d  work f o r  th e  people,w ho 
were th e r e f o r e  a b le  t o  rem ain  a t  home and were consequen tly  n o t exposed to  
th e  a c t io n  o f th e  tu b e r c le  b a c i l l u s .
'b
y ea rs  ag o . S t i l l  i t  i s  n o t n a tu r a l ly  a  d is e a s e  of th e  H ig h la n d e r, and « n é  ^ ■ b 
n ever m eets w ith  i t  among in h a b i ta n t s  who have n ev er l e f t  t h e i r  n a t iv e  g le n s  
and s t r a t h s  u n le s s  t h e  in f e c t io n  h a s  been  conveyed to  them hy p e rso n s  
s u f f e r in g  from th e  d is e a s e  coming among them . In  th e  p a s t  th e  f a c t  o f 
t h e i r  b e in g  sh u t o f f  so t o  speak  from  much com m unication w ith  la rg e  towns 
accounted  f o r  th e  r a r i t y  o f  th e  d is e a s e  in  t h e i r  m id s t .  Now however m a tte rs  
have e n t i r e l y  changed. Owing to  th e  la n d  h av ing  been  to  a  g r e a t  e x te n t taK*TL 
from th e  p e o p le ,  th e y  a re  no lo n g e r a b le  to  eke ou t an e x is te n c e  on th e
p a tc h e s  l e f t  to  them , w ith  th e  r e s u l t  t h a t  # o s t  o f th e  c h i ld re n  as th e y
a t t a i n  to  manhood end womanhood have to  seek  a  l iv e lih o o d  e lsew here ; and as 
la rg e  to^'ms o f f e -  th e  g r e a t e s t  inducem ents th e y  g r a v i t a te  to  them to  engage in  
w hatever employment th e y  can  f in d .  There th e y  a re  a t  once su b je c te d  tô  an 
enviroom ent in  every  way o p p o s ite  to  t h a t  to  w hich th e y  have been  n a tu r a l ly  
a d ap ted , and tn e  r e s u l t  i s  th a t  th e y  q u ic k ly  a c q u ire  a  s u s c e p t i b i l i t y  #o lung
d is e a s e .  As an  ej^anple ta k e  th e  case  o f a H ig h lander who has been re a re d  iru-an
atm osphere o f p u re  a i r ,  and h as  l iv e d  an  a c t iv e  l i f e ^ p r a c t i c a l l y  ou t ofl doors 
s in c e  in fa n c y , and h a s  alw ays had s u f f i c i e n t  p l a in  wholesome n o u rish in g  fo o d .
He goes to  a  la rg e  t o ’T/n o b ta in s  a  s i t u a t io n  ■'^here he i s  im m ediately  sh u t 
from a c t iv e  o u t door e x e r c is e ,  and has to  b c e a th e  th e  u n h e a lth y  atm osphere 
o f a  crowded work room, and to  l i v e  in  a  sm all u n h ea lth y  lo d g in g , and 
p o s s ib ly  la c k s  s u f f i c i e n t  n o u r is h in g  fo o d . He becomes v/eakened and h i s  
t i s s u e s  become v u ln e ra b le  and an e a s^  p re y  t p  th e  ravages o f th e  tu b e rc le  
b a c i l l u s .  He c o n t ra c ts  p h th i s i s  and i s  u n ab le  to  fo llo w  h i s  employment.
H is meens o f s u b s is te n c e  a re  th u s  s topped  and i t  o n ly  rem ains f o r  him to  seek  
a  re fuge  u n d er th e  p a te r n a l  ro o f a t  home, w ith  th e  e x p e c ta tio n  o f b e in g  cu red . 
Most l i k e ly  he occijp ies  'h e  same room and bed w ith  a b ro th e r  a t  home.
In s te a d  o f g e t t in g  b e t t e r  he g e ts  worse and d ie s .
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The b ro th e r  who has b een  h i s  bed fe llo w  rem ains p o s s ib ly  weH f o r  m onths, o r 
perhaps  a  y e a r  o r  tw o , and th e n  b e g in s  to  show ev idences o f d e c lin in g  
h e a l th  w ith  symptcxns o f consum ption . A nother member o f th e  fam ily
i s  to ld  o f f  to  look  a f t e r  him p o s s ib ly  in  t h i s  case  a  s i s t e r  who i s  
u n re m itt in g  in  h e r  a t t e n t i o n .  He th e n  d ie s  o f  th e  d is e a s e  and h is  s i s t e r  
tà e n  ta k e s  i l l  in  l i k e  manner and cUes^and so t h i s  c l i n i c a l  p ic tu r e  goes on 
u n t i l  a  w hole fam ily  i s  e x te rm in a te d . In  many case s  members o f  th e  fam ily  
who have escaped  th e  rav ag e s  of th e  d is e a s e  away from home a re  b rough t back 
to  h e lp  in  n u rs in g ^ an d  f a l l  a  p rey  to  th e  d is e a s e  th e r e .  This is  no 
ex ag g era ted  p i c tu r e .  I  have seen  s ix  members on one fam ily  d ie  in  t h i s  
way a lth o u g h  no suspfcion o f h t h i s i s  cou ld  be d e te c te d  in  e i t h e r  p a re n t 
o r  any 6 f t h e i r  a n c e s to r s .  Again aa  in te rm a rr ia g e  i s  so custom ary 
among th e  in h a b i ta n ts  t h i s  b r in g s  th e  d i f f e r e n t  f a m ilie s  in to  c lo se r  
r e la t io n s h ip  w ith  one a n o th e r .  In  t h i s  way r e l a t i v e s  v o lu n te e r  to  n u rse  
th e  s ic k  consum ptives o f  o th e r  r e l a t i o n s ,  and c o n tra c t  th e  d is e a s e ,  which 
th e y  in  t h e i r  t u r n  p a s s  on to  o th e r s ,  and so th e  d is e a se  sp read s  from one 
member o f  a community to  a n o th e r . The e x p la n a tio n  g iven  o f a l l  t h i s  i s  t h a t  
consum ption i s  h e r e d i ta ry ,  and th e  f a m i l ie s  in  cm estion  have a  tu b e rc u la r  
t a i n t "  in  them , v /h ile  th e  t r u e  e x p la n a tio n  i s  as th e  above c l in i c a l  p ic tu r e  
shows — d i r e c t  c o n tag io n  from one member o f a fam ily  to  a n o th e r .
S im ila r ly  fem ale members o f f a m i l ie s  may c o n tra c t  th e  d is e a s e  in  towns , 
r e tu r n  home and in fe c t  o th e r s ,  b u t  n o t to  th e  same e x te n t as w i l l  be shewn 
l a t e r .  Prom th e  researches|(Df Koch we know th a t  th e  b a c i l l i  may be found 
long  b e fo re  th e  a c tu a l  fo rm atio n  o f  tu b e rc le  and t h i s  ex p la in s  th e  in te r v a l  
t h a t  may e la p se  betw een each member o f a  fam ily  showing c l i n i c a l  s ig n s  o f 
tu b e rc le  in  th e  lu n g s . Tt i s  found t h a t  p h t h i s i s  p re \^a ils  mor.- among 
th e  male th a n  th e  fem ale p o p u la t io n  of the  H igha lnas .  Hie fo llow ing
17.
f ig u r e s  ta k en  from th e  " D e ta i le d  Annual R eport o f  th e  R e g is t r a r  G eneral
show t h i s  e s p e c ia l ly  in  re g a rd  +o th e  in s u la r  ru ra ë  d i s t r i c t s .
P ro p o r tio n  o f d e a th s  from  p h th i s i s  t o  every  100,000 p e rso n s  o f th e  
p o p u la tio n  a llo w in g  fo r  causes n o t s p e c i f ie d .
P r in c ip a l  Towns.
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V arious  e x p la n a tio n s  have  "been fo rthcom ing  to  accoun t f o r  t h i s  f a c t  
pniong which may h e  m entioned  th a t  women b e in g  accustom ed to  l i v e  more 
indoor th a n  men in  th e  H ig h lan d s, ta k e  more k in d ly  to  and a re  b e t t e r  
ad ap ted  to  th e  changed environm ent o f  to x n  l i f e .  The t r u e  e ^ l a n a t i o n  
I  th in k  i s  t h a t  fem ales vhen th e y  m ig ra te  to  tov/ns a re  m o s tly  engaged in  
dom estic  s e r v ic e .  They a re  w e ll fe d  and h o u sed , and when th e y  a re  i l l  they  
re c e iv e  m ed ica l a t t e n t i o n )  shou id  th e y  develop  p h t h i s i s ,  t h e i r  em ployers 
o f t a i  p la c e  them in  h o s p i t a l s  o r  i n s t i t u t i o n s  fo r  tre a tm e n t v/here th e y  
e i th e r  re c o v e r  o r  d i e .  The males on th e  o th e r  hand a re  o f te n  engaged in  
u n h e a l t l^  o c c u p a tio n s  u n d er in s a n i ta r y  c o n d i t io n s ,  t h e i r  housing  and food 
a re  i n f e r i o r ,  and i f  i l l n e s s  o v e rta k e s  them , th e y  have no t th e  means to  
p ro cu re  p ro p e r  m edical t r e a tm e n t ,  and a f t e r  s t ru g g lin g  on i l l  a t  work as 
long as p o s s i b l e ,  th e y  a r e  fo rc e d  to  re tu -m  home a t  le s t ,m o s t  l i k e ly  
in  an in c u ra b le  cond ition ,W here  th e y  d i e ,  MCNEILL has drawn, a t t e n t io n
to  some o f  th e s e  f a s t s  a l s o .
I  have p o in te d  to  th e  f a c t  th a t  H igh landers seem s p e c ia l ly  
p rone to  c o n t r a c t  p h t h i s i s  "hen  t h e i r  environm ent i s  changed from th e  
f r e e  l i f e  o f th e  c o u n try  to  th e  ô o n fin ed  l i f e  of th e  tow n, and have 
m entioned some o f th e  cau ses  te n d in g  to  t h i s  s u s c e p t i b i l i t y .  From th e  
in v e s t ig a t io n  o f  a  c o n s id e ra b le  number of c a se s  a r i s in g  among th e  in h a c i t a n t s  
a t  home th ro u g h  in f e c t io n  from im ported  c a s e s ,  I  have been  s tru c k  by th e  
marked s u s c e p t i b i l i t y  in  them a lso  ^although  th e  co n d itio n s  app ly ing  t,o 
th o se  l i v in g  in  towns do n o t ho ld  good in  t h e i r  c a s e , and I  have been 
fo rced  to  th e  c o n c lu s io n  t h a t  H ig h lan d ers  e i t h e r  a t  home o r  abroad 
e x h ib it  a  d eg ree  o f s u s c e p t i b i l i t y  to  th e  d is e a s e  w hich i s  d i f f i c u l t  
of e x p la n a tio n . C o n san g u in ity  in  some cases m ight induce s u s c e p t i b i l i t y
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b u t in to  many o f  th e  case s  no such f a c t o r  e n t e r s .  The s tu d y  o f immunity 
I th in k  t  h r  07/s some l i g h t  on th e  s u b je c t .  Immunity may b e  d e fin e d  a s  th e  
power to  r e s i s t  in f e c t io n .  K e tch n ik o ff b e l ie v e s  th a t  th e  le u c o c y te s  o f th e  
body a t ta c k  th e  in v ad in g  b a c i l l i ;  " h i l e  E h r l ic h  re g a rd s  th e  to d y  f lu id s  
as th e  p r o te c t in g  a g e n ts .  The l a t t e r  however adm its t h a t  a  b a c t e r i a l  
to x in  i s  o n ly  p o iso n o u s when in  com bination  v â th  a  c e l l  c o n s t i tu e n t .  These 
th e o r ie s  o f Immunity have b een  developed  g r e a t ly  by W elch, W right and many 
o th e r s .  In  th e  d is c u s s io n  on Immunity a t  th e  B r i t i s h  M edical A sso c ia tio n  
M eeting a t  O xford l a s t  y e a r ,  B u lloch  in  an e x h a u s tiv e  rev iew  on th e  e x is t in g  
s t a t e  o f  knowledge on t h i s  s u b je e t  say s  " Thousands of f a c t s  p o in t  to  th e  
co n c lu s io n  th a .t ou r le u c o c y tic  form ing t i s s u e s  a re  our g r e a t  d e fe n s iv e  
organs a g a i n s t p a r a s i t i c  in v a s io n s .  The m yste ry  i s  hov/ th e  m icrobes a re  
d e s tro y e d , and in  t h i s  co n n ec tio n  we seem p r e t t y  much in  th e  same s t a t e  as 
John H unter was a  c e n tu ry  ago when he w ro te  o f pus The f i n a l  in te n t io n  
o f t h i s  s e c r e t io n  a f  m a t te r ,  i s ,  I  b e l ie v e ,  n o t y e t u n d ers to o d  
a lthough  a lm o st every  one th in k s  h im se lf  a b le  to  a s s ig n  o n e , and v a r io u s  
a re  th e  u s e s  a t t r i b u t e d  to  i t . "  T his u t te r a n c e  coming from such  a  h ig h  
a u th o r i ty  a s  B ulloch  le a v e s  th e  q u e s tio n  o f immunity open f o r  f u r th e r  
sp ec tu la tio n . A lthough  th e  exp erim en ts  of ’workers in  t h i s  f i e l d  o f re s e a rc h  
tend  to  e lu c id a t e  7/hat a c t io n  'bio t i s s u e s ,  c e l l s ,  o r  f lu id s  o f th e  body adopt 
to  combat th e  in v a s io n s  o f p a th o g e n ic  b a c t e r i a ,  th e  " v i t a l  elem ent" i s  
awaxting in  a l l  such e x p e rim e n ts . We can however from stu d y in g  th e  views 
and experim ents o f th e s e  a u t h o r i t i e s  suppose what happens when th e  b a c i l l u s  
of tu b e rc le  g a in s  a c c e s s  to  th e  lung  t is s u e s ^ a n d  is  to  be ex p e lle d  w ith o u t 
causing any a p p re c ia b le  in ju r y  to  such  t i s s u e s .  Sim ply and c ru d e ly  we may 
say th a t  when th e  b a c i l l i  e f f e c t  a  fo o t in g  in  t h i s  congenial s ô i l  th ro u g h  
s l ig h t  b reac h es  o f s u r f a c e ,  th ex y  m u l t ip ly  and form to x in s  o r  p o iso n s 
7/hich a re  throw n in to  th e  b lo o d . To combat t h i s  in v a s io n  th e  body must
e x e r t i t s e l f  and i t  does so by b r in g in g  forw ard  an army o f le u c o c y te s  o r 
phagocytes to  th e  s e a t  o f in v a s io n . The p h ag o cy tes  s e c r e te  su b s ta n c e s  an ­
ta g o n is t ic  t o  t h e  b a c t e r i a l  p o is o n s ,  c a l le d  a n t i t o x i n s .  The phagocy tes 
s ' t a c k  the  b a c i l l i  and devour them , end th e  a n t i to x in s  s e c r e te d  by th e  
phagocytes n e u t r a l i s e  th e  to x in s  e x c re te d  by th e  b a c i l l i .  In  t h i s  way 
th e  fo e  i s  a n n ih i la te d  and th e  p a t i e n t  escapes  so to  speak g c ^ th e le s s .
Next l«i£ u s  suppose t h a t  Over^fl'helming number o f  th e  b a c i l l i  g a in  a cc ess  
to th e  t i s s u e s  o f  th e  lu n g s a t  one t im e . P h ag o cy to s is  and a n t i to x in  form ing 
cannot be  c a r r i e d  a n  a t  a  s u f f i c i e n t  r a t e  to  d e s tro y  a l l  th e  b a c i l l i  and n e u t r a l i s e  
a l l  t h e i r  t o x i n s ,  and a s  a  r e s u l t  we have p h th i s i s  de^/eloping . We m ight assume 
th a t  p h a g o c y to s is  i s  a  fu n c t io n  o f th e  body governed by some v i t a l  nerve  
c e n tre .  We may th e r e f o r e  suppose th a t  what o ccu rs  i s ,  t h a t  th e  b a c i l l i  
keep on m u l t ip ly in g  in  th e  lung t i s s u e  and e x c re t in g  to x in s ,  and th a t  th e  
leu co cy te s  o r p h ag o cy tes  keep on devo u rin g  a s  many o f th e  b a c i l l i  as p o s s ib le  
and n e u t r a l i s in g  a s  much td x i n  as  p o s s ib le .  We have th u s  a  c o n tin u a l 
co n te s t g o ing  on fo r  suprem acy betw een  th e  phago cy tes  and th e  b a c i l l i .  When 
th e  l a t t e r  a re  p r e v a i l in g  we have th e  d is e a se  advancing  w ith  i t s  w ell marked 
physica l s ig n s  and c o n s t i tu t io n a l  symptoms. On th e  o th e r  hand when th e  
phagocytes a re  p r e v a i l in g  we have en a m e lio ra tio n  in  th e  p h y s ic a l s ig n s  and 
c o n s t i tu t io n a l  symptoms owing to  # .c r  eased  re  in v ig o r  a t  ion o f th e  p h agocy tic  
nerve c e n t r e .  Thus th e  s t r u g g le  p ro cee d s  u n t i l  e i th e r  tb e  b a c i l l i  a re  a l l  
destroyed  and th e  p a t i e n t s  d is e a s e  e f f e c t u a l l y  a r r e s te d :  o r  u n t i l  th e  p a t i e n t  
succumbs to  th e  t i s s u e  changes and c o n s t i tu t io n a l  symptoms induced by 
th e  p a r a s i t e  and i t s  to x in s .  T h is  th e o ry  would e x p la in  how in  g iv en  cases 
of p h th i s i s  we have th e  d is e a s e  a m e lio ra t in g  in  th o se  whom we a re  ab le  to  
p lace  under c o n d itio n s  s u i t a b le  to  in c re a s e  t h e i r  v i t a l i t y ,  in  t h e i r  case
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p h a g o ty tic  c e n tre s  a re  a ls o  r e in v ig o ra te d  and t h e i r  p h ag o cy tic  powers 
co n seq u en tly  in c re a se d : w hereas in  th o se  in  whom th e s e  c o n d itio n s  a re  
u n fav o iirah le  th e  r e v e r s e  i s  th e  r e s u l t .  We know th a t  in  c e r t ' i n  d is e a s e s  
such  as  th e  a c u te  s p e c i f i c  fe v e rs  one a t ta c k  c o n fe rs  perm anent immunity on th e  
in d iv id u a l  from fu tu r e  a t t a c k s , and "e in f e r  t h a t  th e  pabulum on which th e  
b a c i l l i  fe d  in s id e  th e  laody become ex h au s te d , a rd  t h a t  i f  th e  body sho u ld  be  
a t ta c k e d  in  f u tu r e  by  f 'e s e  b a c i l l i  th e r e  b e in g  no s i] I ta b le  s o i l  fo r  them 
on which t o  J iv e  and m u l t ip ly  th e y  sim ply  d ie  from s ta r v a t io n  a r  th e y  a r e  
in tro d u c e d . We h a v e 's e e n  t h a t  th e  tu b e rc le  b a c i l l i  may be  in  th e  body w ith o u t 
any p h y s ic a l  s ig n s  o f  t h e i r  e x is te n c e  b e in r  p r e s e n t ,  and we a ls o  know th a t  
ev id en ces  o f  h e a le d  p h t h i s i s  a re  o f te n  found. p o s t  mortem in  s u b je c ts  
who have n e v e r  com plained d u rin g  l i f e  o f symptoms o f  p h t h i s i s .  In  th e  Morgue 
in  P a r is  BROUARDEL found tâast in  h a l f  o f  th e  n e c ro p s ie s  on p e rso n s  who had 
met w ith  t h e i r  d e a th  by  a c c id e n t ( i f  such  p e rso n s  l iv e d  fo r  about 10 y e a rs  
in  P a r is  ) ev idence  o f  h e a le d  tu b e rc u lo s is  e i t h e r  in  th e  form  of 
c re ta c e o u s  t r a n s fo rm a tio n  o r  f ib ro u s  c i c a t r i s a t i o n .  In  th e  P a th o lo g ic a l 
departm ent o f  th e  Glasgow W estern  in firm a ry  20^ o f th e  b o d ie s  examined 
a f t e r  d e a th  showed ev id en ces  of h e a le d  p h t h i s i s ,  a lth o u g h  th e  h i s to r y  of 
th e s e  c a se s  showed no e^/idence o f t h e i r  s u f f e r in g  from th e  d is e a se  d u rin g  
l i | e .  R eco g n is in g  th e s e  two f a c t s  I  th in k  - e  can s a f e ly  i n f e r  t h a t
p eo p le  a r e  o f te n  a t ta c k e d  by  th e  b a c i l l i  of tu b e r c le ,  which t h e i r  
phagocy tes a re  a b le  to  d isp o se  of in  th e  manner m entioned , and th a t  f o r  
a l l  th e  ev id en ce  we have to  th e  c o n tra ry  any common f e v e r i s h  co ld  may be
th e  e x p re s s io n  o f  t h i s  s u c c e s s fu l  * a r  o f th e  phagocy tes a g a in s t  th e  in v a s io n  
of th e  tu b e r c le  b a c i l l i :  and i t  i s  q u ite  re a so n a b le  to  th in k  th a t  th o se  
peop le  vho have been a b le  to  w ith s ta n d  th e se  s l i g h t  in v a s io n s  a 
tim e a c q u ire  a s  i t  w ere ar. in o c u la t io n ,e x p re s s e d  in  a r e s i s t i n g  power
to  th e  a c t io n  o f  th e  b a c i l l i  o f tu b e r c l e ,  and th a t  th e  cause  of th e  
d im in ish in g  elem ent i n  pulm onary tu b e rc u lo s is  in  la rg e  to w n s, where alm ost 
every  member o f th e  p o p u la t io n  m ust a t  some tim e  o r  an o th e r d u rin g  l i f e  
be s u b je c t  to  a t ta c k s  from th e  p a r a s i t e ,  may b e  to  some e x te n t  accoun ted  fo r  
by t h i s  in o c u la t io n  im munity g iv in g  r i s e  to  a  r e s i s t i n g  pow er; as w e ll aeby  
improved h y g ie n ic  and o th e r  m easures: and th a t  in  " every  case  th e  e v o lu tio n  
o f th ; i s  r e s i s t i n g  power h as  been  due to  th e  w eeding ou t o f th e  u n f i t ,  t o  th e  
c o n s ta n t and p ro lo n g ed  e l im in a tio n  b y  th e  d is e a s e  o f  in d iv id u a ls  weak a g a in s t  
it"*!* and th a t  t h i s  r e s i s t i n g  power a c t in g  th ro  ugh g e n e ra tio n s  now 
induces im m unity in  a  v a s t  number o f thosQ  exposed to  th e  in f e c t io n  en ao lin g  
them to  e scap e  a l t o g e th e r ,  o r  p ro d u c in g  th e  d is e a s e  in  such a  m ild  ty p e  as to  
be e n t i r e ly  o v e rlo o k e d . I  o f te n  wonder i f  th e  sputum of everyone s u f f e r in g  
from o rd in a ry  f e v e r i s h  co ld s  was exam ined, in  how many c a se s  th e  tu b e rc le
an extrcr.c-Jj- m ild  d i s e a s e ,  w hereas in  e o n n tr ie s  where th e  d is e a se  i s  
nntaown i t  dee im ates  th e  p o p u la t io n  more th a n  sm all pox does th e  u n v aec in a ted . 
AS an  example one m ight e i t e  th e  f a t a l i t y  from m e a iie s  among th e  in h a b i ta n ts  
of th e  F i f i  I s la n d s .  A gain the  n a t iv e s  o f m a la rio u s  d i s t r i c t s  ab ro ad , 
a re  p r a c t i c a l l y  immune t o  m a la r ia l  f e v e r ,  no d o u b t a lso  e x p la in a b le  on 
t h i s  th e o ry .  D r. James R itc h ie  in  opening th e  d is c u s s io n  on Inm onity 
a t  th e  O xford M eeting o f  th e  B r i t i s h  M edical A sso c ia tio n  l a s t  y e a r  rem arked 
• The o n ly  o th e r  view  w hich m ight b e  p u ' fo rw ard  i s  th a t  th e  q u a l i t i e s  to  
which im m unity i  s due have come from th e  s u rv iv a l  o f  th e  most immune."
Now th e  d i f f e r e n c e  1% s u s c e p t i b i l i t y  betw een a  p o p u la tio n  who we might say  
a re  th u s  in u re d  to  th e  a c t io n  o f  th e  tu b e rc le  b a c i l l u s  and one th a t  i s  
n o t must be v e ry  m arked , and i s  e x p la in a b le  on th e  th e o ry  o f in o c u la tio n  
immunity m en tio n ed , and a cc o u n ts  f o r  th e  d if f e r e n c e  in  th e  p
of r e s i s t i n g  in f e c t io n  in  th e  in d iv id u a l  members o f th e  p o p u la tio n .
W ith  re g a rd  to  H in la n d e r s  we have  seen  th a t  th e y  enjoyed  an  immunity 
from p h t h i s i s  in  t h e i r  o m  co u n try  b e fo re  coming in to  c o n ta c t w ith  th e  
p o p u la t io n  o f tow ns, and we may i n f e r  +hat in o c u la t io n  immunity p lay ed  
a  v e ry  m inor p a r t  i n  them in  th e  p a s t ,  and t h a t  co n seq u en tly  th e y  have 
n o t  i n h e r i t e d  t h a t  power to  r e s i s t  th e  a t ta c k s  o f th e  tu b e rc le  b a c i l l i  th a t  
th e  in h a b i ta n t s  o f to v n s  have in h e rite d ^  and th a t  what has been  c a l le d  a  
h e r e d i ta r y  s u s c e p t i b i l i t y  to  p h th i s i s  in  t h e i r  case i s  r e a l l y  n o t su c h , 
b u t  r a th e r  a  la c k  o f i n h e r i t i n g  in o c u la t io n  im m unity. The same re a so n  
acc o u n ts  f o r  th e  extrem e s u s c e p t i b i l i t y  of th e  n a t iv e s  o f A u s t r a l i a  
and New Z e a la n d , and th e  K a f f ir s  o f South A f r ic a  to  consum ption, when 
th e y  a re  b ro u g h t in to  c o n ta c t w ith  th e  tu b e rc le  b a c i l l u s .  We can 
q u i te  r e a d i ly  im agine a ls o  th â t th e  phagocy tes o f th o s e  who a re  l i a b le  
to  th e  a c t io n  o f  b a c t e r i a l  in h a la t io n  sho u ld  be more a c t iv e  th a n  th o se  
who a re  n o t ,  and th a t  th e re f o r e  p e rso n s  l iv in g  in  towns have t h e i r  
p h a g o c y tic  pow ers more developed  th a n  p e rso n s  l iv in g  in  th e  co u n try , 
because  t h e i r  p h agocy tes a r e  c o n s ta n t ly  c a l le d  upon to  combat b a c t e r i a ,  
which abound in  th e  a i r  th e y  b r e a th e ,  w hereas th o se  l iv in g  in  th e  
co u n try  do n o t make th e  same demands on t h e i r  p h ag o cy tic  pow ers, a s  th ey  
b re a th e  p r a c t i c a l l y  a  germ f r e e  a tm osphere , and t h e i r  phagocy tes a re  in  
c o n s e ^ e n c e  n o t so p re p a re d  o r  a l e r t  to  r e s i s t  th e  a t ta c k s  of b a c t e r i a .
I t  h a s  o f te n  s t r u c k  me t h a t  t h i s  re a so n  acco u n ts  f o r  th e  immunity seen 
among d o c to rs  and n u rs e s  a g a in s t  in f e c t io u s  d is e a s e s ;  th e  m o r ta l i ty  
from th e s e  d is e a s e s  b e in g  sm all among them in  p ro p o r tio n  to  th e  g en e ra l 
p u b l i c ,  a lth o u g h  th e y  a r e  much more exposed to  in f e c t io n  th a n  th e  r e s t  
o f th e  p o p u la t io n .  I t  would have been  in t e r e s t in g  to  c o n tra s t  th e  
m o r ta l i ty  from p h t h i s i s  in  th e  p o p u la tio n  o f la rg e  tow ns, o re
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th e  towns from  g e n e ra t io n  to  g e n e ra t io n ,  and th e  f lo a t in g  o r g re g a r io u s  
p o p u la tio n  o f  sueh  t o  n s ,  h u t  I  have h een  u n a b le  to  f in d  d a ta  on t h i s  p o in t .  
ALFRED HILL 1 E R says  " Of th o se  exposed to  in f e c t io n  f o r  b r i e f  p e r io d s  on ly  
a  v e ry  sm all m in o r ity  a r e  in f e c te d .  Of th o se  exposed f o r  d ay s , w eeks, even 
months in  a  sm all co n fin e d  atm osphere many e sc a p e . Why many escape and 
o th e rs  do n o t escap e  h a s  n o t  y e t b een  s c i e n t i f i c a l l y  d em o n stra ted . But th i s  
we know th a t  b e  th e  cau ses  o f a p p a re n t immunity what th ey  may no person  
can develop  tu b e rc u lo s is  who i s  n o t exposed to  th e  p o s s i b i l i t y  o f in v a s io n  
by th e  tu b e rc le  b a c i l l u s . "
In  th e  Med. C h ro n ic le  ( 0 c t .  1895) T reves say s  " | t  i s  e v id e n t th a t  th e  
s ô i l  i s  of much more im portance th a n  th e  seed  -  th a t  th e re  must be a  la rg e  
p ro p o r t io n  o f a  p o p u la t io n  vho a re  p r a c t i c a l l y  non in o A a b le  w h ile  th e re  is  
a  p ro p o r tio n  whose b o d ie s  form a  s u i t a b le  medium in  which th e  b a c i l lu s  can grow. 
Tuberculous d is e a s e  may b e  a c q u ire d  b u t i t  cannot be  in h e r i te d ."
The tu b e r c le  b a c i l l u s  i s  th e  e s s e n t i a l  agen t o f in f e c t io n  in  
p h t h i s i s ,  and e x i s t s  a s  a  m icro -o rgan ism  in  th e  form of m inute rods about 
E /Srds th e  d ia m e te r  o f  a  re d  b lo o d ^ o rp u sc le  in  le n g th ,  and co n ta in s  rounded 
b o d ie s  w hicn a r e  re g a rd e d  a s  s p o re s .  I t  grows slow ly  and on ly  a t  a 
tem p era tu re  ap p ro ach in g  th a t  o f he human body . The b a c i l l i  and e s p e c ia l ly  
t h e i r  sp o re s  a r e  v e ry  r é s i s t e n t  and r e t a i n  t h e i r  v i t a l i t y  f o r  a  long tim e .
When p la c e d  in  w a te r  a t  a  te m p e ra tu re  betw een 8°  and 12 C. i t  r e s i s t s  fo r  
52 to  70 days b u t  a f t e r  t h a t  p e r io d  lo s e s  i t s  v i r u le n c e .  I t  rem ains however 
v i r u le n t  f o r  a t  l e a s t  two o r  th r e e  w eeks. I t  r e s i s t s  in te n s e  co ld  fo r  20 to  
30 days. P u t r e f a c t io n  does no t ap p ea r to  k i l l  th e  v i ru s  and i t  has bee^  
found p o s s ib le  to  re p ro d u c e  th e  d is e a s e  wXth p ie c e s  of lung  which have been 
b u ried  f o r  o v e r 160 d a y s . In  d r ie d  sp u ta  b a c i l l i  have been  found v i r u l e n t  
a f t e r /
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a f t e r  s ix  weeks o f  m ore , b u t  a re  k i l l e d  by  b e in g  h e a te d  up to  70®C. f o r  
h a l f  an h o u r .  I t  does n o t o r d in a r i ly  m u ltip ly  o u ts id e  of th e  body.
S d n lig h t k i l l s  i t .  These f a c t s  p o in t  to  th e  ex trem e te n a c i ty  o f  l i f e
shown by  th e  b a c i l l u s .
The in f e c t io n  o f  p h th i s i s  i s  communicated though th e  
tn h a la t io n  @f th e  d u s t o f  d r ie d  e x p e c ttfm tio n  o f consum ptive p e rs o n s , which 
teem s w ith  th e  b a c i l l i ,  o r  th r o d ^ k  in h a lin g  th e  b a c i l l i  d i r e c t l y  in to  th e  
lungs f ro -m th e  fragm en ts  o f  f r e s h  sputum coughed in to  th e  a i r  by  consum ptives 
when b ro u g h t in to  im m ediate c o n ta c t w ith  a  consum ptive p a t i e n t .
11KOCH proved  th e  h i f ^ l y  in f e c t iv e  n a tu re  o f sp rayed  tu b e rc le  
b a c i l l i  " A v e ry  roomy box hav ing  on one s id e  an opening f o r  th e  o r i f i c e  of 
th e  sp ray  a p p a ra tu s ,  was p la c e d  in  a garden  a t  a  good d is ta n c e  from any 
h a b i t a t i o n .  The sp ra y  ap p a ra tu s  was p la c e d  o u ts id e  th e  box " i t h  i t s  o r i f i c e  
p ro je c t in g  in to  th e  i n t e r i o r .  The ap p a ra tu s  was connected  by means o f e l a s t i c  
tu b in g  and a  s u i t a b le  le n g th  o f le a d  p ip e  w hich passed  though th e  wood work 
of a  c lo se d  window w ith  th e  In d ia ru b -e r  b e llo w , and so cou ld  be worked from 
th e  room beyond th e  r e g io n  o f th e  s p ra y . P u re  c u l tu r e  from a  p h th i s i c a l  
lung in  th e  human s u b je c t ,  NoO. ( c a r r ie d  th rough  23 g e n e ra tio n s  in  15 months ) 
Tabbed up w ith  d i s t i l l e d  w a te r and th e  f l u i d  d i lu te d  to  such  an e x te n t 
th a t  i t  looked  a lm o st c l e a r .  Any w is ib le  fragm en ts  in  th e
f lu id  su b s id ed  a f t e r  s ta n d in g  a  s h o r t  tim e : th e  upper la y e r  which showed
h a rd ly  eny o p a c i ty  was poured  o f f  and u sed  f o r  in h a la t io n  -  50 o cm were 
d isp e rse d  in  th e  co u rse  o f h a l f  an  hou r on 3 su c c e ss iv e  days and in h a led  
by th e  an im als  in  th e  box  a s  fo llo w s  -  8 r a b b i t s ,  10 gu inea p ig s ,  4 r a . s  
and 4 m ice . A f te r  th e  in h a la t io n  th e  cn im els were kep t in  s e p a ra te  roomy
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roomy cages and w e ll looked  a f t e r .  In  some o f th e  a i im a ls  dyspnoea ap peared  
a f t e r  10 days and S r a b b i t s  and 4 g u in e a  p ig s  d ie d  in  th e  cou rse  o f 14 
t o  25 d a y s . A ll  th e  rem ain ing  an im als  were k i l l e d  28 days a f t e r  th e  
l a s t  in h a la t i o n .  A ll  th e  r a b b i t s  and gu inea p ig s  had numerous tu b e rc le s  
in  th e  lu n g s ,  th e  s ix e  o f  th e  tu b e rc le s  b e in g  p ro p o r t io n a te  to  th e  le n g th  
o f tim e  th e  an im als  had  l iv e d  a f t e r  in h a la t io n .  There can lik e w ise  be  no 
doubt a s  to  th e  manner in  which th e  tu b e rc u lo u s 'v i r u s  i s  c a r r ie d  from 
p K th is ic a l t o  h e a l th y  s u b je c t s .  By th e  fo rc e  o f th e  p a t i e n t s  cough 
p a r t i c l e s  o f  te n a c io u s  sputum a re  d is lo d g e d  d isc h a rg e d  in to  th e  a i r ,  and so 
s c a t t e r e d  to  some e x te n t .  Now numerous experim en ts have shown th a t  th e  
in h a la t io n  o f  s c a t t e r e d  p a r t i c l e s  o f p h th i s i c a l  sputum cau ses  tu b e rc u lo s is  
w ith  a b s o lu te  c e r t a in t y  n o t on ly  in  an im als e a s i l y  s u s c e p tib le  to  th e  
d is e a s e  b u t  in  th o se  a lso w h ich  have much more power o f r e s i s t i n g  i t .
I t  i s  n o t to  be  supposed t h a t  man would be an  ex cep tio n  to  t h i s  r u l e ,  
b u t on th e  c o n tra ry  we may su rm ise  th a t  any h e a l th y  person  b ro u g h t inoO 
im m ediate c o n ta c t  w ith  a  p h th i s i c a l  p a t ie n t  and in h a lin g  th e  fragm ents o f 
f r e s h  sputum d isc h a rg e d  in to  th e  (kx/r may be th e re b y  in f e c te d .  But p ro b ab ly  
in f e c t io n  w i l l  n o t o f te n  ta k e  p la c e  in  t h i s  way because th e  p a r t i c l e s  oi 
sputum a re  n o t  sm all enough to  rem ain  suspended in  th e  a i r  fo r  any le n g th  
of tim e . D ried  sputum on th e  c o n tra ry  i s  much more l i k e ly  to  cause 
in f e c t io n ,  a s  owing to  th e  n e g lig e n c e  w ith  w hich th e  e x p e c to ra tio n  of 
p h th i s i c a l  p a t i e n t s  i s  t r e a t e d ,  must e v id e n tly  e n te r  in to  th e  aknoa- 
phere *n c o n s id e ra b le  q u a n t i ty .  The spi^tum i s  n o t on ly  e je c te d  d i r e c t l y  
On th e  f l o o r ,  th e r e  t o  d ry  u p ,  to  be p u lv e r iz e d ,  and to  r i s e  ag a in  
form o f d u s t ,  b u t  a  good d e a l of i t  d r ie s  on bed  l in e n ,  a r t i c l e s  of 
c lo th in g ,  and e s p e c ia l ly  p o ck e t h a n d k e rc h ie is  — which even th e
c l e a n l i e s t  o f  p a t ie n ts  cannot h e lp  s o i l in g  w ith  th e  dangerous in f e c t iv e  
m a te r ia l  when w iping th e  mouth a f t e r  e x p e c to ra t io n ,  and a l s o  i s  su b se q u en tly  
s c a t t e r e d  as  dust.** Koch th e n  looked  upon th e  d r ie d  sputum as  th e  most 
f r u i t f u l  so u rce  o f i n f e c t t e n  b u t  m o d ified  h i s  v iew s l a t e r  a s  we s h a l l  s e e .
T ap p e in er l o s t  a  s e rv a n t who a f t e r  c a r e le s s ly  h a n d lin g  th e  
ap p a ra tu s  f o r  sp ra y in g  tu b e rc u lo u s  sputum was a t ta c k e d  w ith  an a c u te  o n se t 
of pulm onary tu b e r c u lo s is  and d ie d .  THAON w h ile  experim en ting  
on th e  e f f e c t  o f  tu b e rc u lo u s  d u s t upon an im als h im se lf  f e l l  a  v ic tim  t o  i t  and  
was s e iz e d  w ith  an  a t t a c k  o f tu b e rc u lo u s  broncho-pneum onia w hich p ^ v e d  
r a p id ly  f a t a l .  T ap p e in er Weichselbauro and V eragu th  a l l  o b ta in e d  p o s i t iv e  
r e s u l t s  w ith  sp ra y  e x p e rim en ts . Raosom d isc o v e re d  by m icro sco p ic  
exaniinatxon th e  p re s e n c e  o f tu h e rc lc  h a c i l l i  in  th e  e x p ire d  a i r  of 
advanced p h th i s i c a l  c a s e s ,  th e  vapour o f  'lÆ ich had *
f re e z in g  m ix tu re .  W i l l i a - s  d e te c te d  a  c e r t a in  number o ? „ b a c i l l i  in  th e
a i r  o f th e  w ards o f Brompton H o s p i ta l .
FHJGGE^^ a s s i s t e d  by S t ic k e r  Heymann, L asch tschenko , and 
Beninde who uorked  in  h i s  la b o ra to ry  a t  B re s la u , p u b lish e d  a  s u g a r y  of 
a  s e r i e s  o f ex perim en ts  on th e  i n f e c t i v i t y  o f  p h th i s i s  (1 ) th rough  the 
in h a la t io n  o f pow dered d e s s ic a te d  tu b e rc u lo u s  s p u ta  (S) th ro u g h  th e  
speak ing  o r  s im i la r  b r e a th  movements o f  a  consum ptive p a t i e n t .
S t ic k e r  s e c u re d  in f e c t io n  in  an im als  by In h a la t io n  o f tu b e rc u lo u s  d u s t
when he rub b ed  f u l l y  d r ie d  sputum on a  rag  o r  b o a rd  and blew  w ith  pow erfu l 
p u f f s  and f r e e d  th e  v i s i b l y  a x s t ladcned  a i r  in to  a  co n fined  in h a la t io n  
sp ace , b u t  d id  n o t i f  ho low ered th e  s t r e n g th  o f  th e  c u r re n t  o f  a i r .
CORIIBT p ro d u ced  tu b e rc u lo s is  by  b low ing  th e  in fe c te d  o u s t / i  P 
o f /
o f b e llo w s ir ito  th e  m ouths of th e  onim eJs experim ented  on . L aachtschenko 
made p h t h i s i c a l  p a t i e n t s  cough upon o b je c t  g la s s e s  and foun" t h a t  in  some 
ca se s  he cou ld  d em o n stra te  th e  p re se n c e  of th e  tu b e rc le  b a c i l l u s  on th e  
g la s s e s .  F lugge o u t of 26 g u in ea  p ig $ s  coughed a t  in  a re p e a te d ly  d is in f e c te d  
room by p h t h i s i c a l  p a t i e n t s  /hose c lo th e s  w ere p re v io u s ly  d is in f e c te d  a t  d is ta n c e s  
from 20 t o  25 c.m . fo r  5 hou rs  ev e ry  o th e r  d a y , 6 d ied  showing symptoms 
o f in h a la t io n  tu b e r c u lo s i s .  Of th e s e  2 d ie d  in  4  weeks 2 in  7 w eeks, 1 
in  2 m on ths, and 1 i n  4  m onths, and he s t a t e s  t h a t  " th ro u g h  l iv in g  to g e th e r  
w ith  coughing and drop  d is s e m in a tin g  p h th i s i c a l  s u b je c t s ,  i f  f re q u e n t 
p ro x im ity  t o  th e  cougher up to  l e s s  th a n  1 m etre  occur" in f e c t io n  w i l l  ta k e  
p la c e ,  and say s  th a t  in  h i s  o p in io n  th e s e  m inute d rops sp rayed  f o r th  by th e  
cough o f consum ptive p a t i e n t s  have been  shov/n as  f u l l y  as  d em o n stra tio n  
w ithou t a c tu a l  experim en t on man, to  be a  most f r u i t f u l  source  of th e  in fe c u io n  
of p h t h i s i s :  and a t t r i b u t e s  in  a  much le s s  degree to  th e  in h a la t io n  o f
tu b e rc u lo u s  d u s t a  c e r t a in  amount o f  in f e c t io n .  In  1901 F lugge s t a t e s  th a t  
f u r th e r  exp erim en ts  by  F ra n k e l, W eissm ayr, Englemann, M oller and o th e rs  
have confirm ed and s tre n g th e n e d  h i s  v ie w s , and le d  Koch t o  re g a rd  and t h i s  
mode of i n f e c t io n  to  be a  more p o te n t  and v i r u l e n t  f a c to r  in  sp read in g  th e
d ise a se  th a n  d r ie d  and p u lv e r is e d  s p u ta .
I  have in v e s t ig a te d  248 d ea th s  from p h th i s i s  pu lm onalis  in  r u r a l  
d i s t r i c t s  in  th e  w est H ighlands o f  S c o tla n d , which I  have c l a s s i f i e d  in  th e
fo llo w in g  manner
1. Im ported  c a s e s .
2 . Cases a r i s i n g  a t  home from in h a la t io n  of tu b e rc u la r  d u s t .
s. Cases a r i s i n g  a t  b o re  from in h a la t io n  of tu h e rn o la r  m a tte r  o f p h th i s i c a l  
p a t i e n t s  d i r e c t l y  in to  Che in s p i r a t io n  c u r re n t  o f  h e a l th y  p ereo n s .
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4 .  Cases a r i s in g  a t  home in  h e a l th y  p e rso n s  occupying d is in f e c te d  h o u se s , 
in  ”^hich p e rso n s  s u f f e r in g  from  consum ption have d ie d ,a n d
4 ,  C ases a r i s in g  a t  home in  p e rso n s  w earing  th e  c lo th e s  o f -  o r s le e p in g  
in  th e  bed c lo th e s  o f -  th o se  who h a v e  d iê d  from consum ption .
The f i r s t  group c o n s is te d  of 141 cases  o ccu rrin g  in  
young a d u l t  m ales and fem ales b o rn  o f  h e a l th y  H ighland p a re n ts  in  
7/hom no s u s p ic io n  o f  a  so c a l le d  " tu b e rc u la r  d ia th e s is "  e x is te d  and vho had 
l e f t  home th ro u g h  th e  fo rc e  o f c ircu m stan ces  to  seek  t h e i r  l iv e lih o o d  
p r i n c i p a l l y  in  la rg e  towns and r e tu rn e d  home s u f f e r in g  from th e  d is e a s e  and 
d ie d .  A ll  th e s e  c a se s  d e p ic te d  c l i n i c a l  n a r r a t iv e s  l i k e  th e  fo llo w in g  
exam ples: -  M.A.M. a  g i r l ,  l e f t  home in  good h e a l th  t o  f i n i s h  her 
e d u c a tio n  in  th e  town o f E . She developed p h th i s i s  w h ile  th e r e ,  and 
r e tu rn in g  home in  an  advanced s ta g e  of th e  d is e a s e ,  d ie d . D.M. a  h e a l th y  
m ale a d u l t  l e f t  home in  p e r f e c t  h e a l th  to  en g ag  in  work in  a  la rg e  town 
where he c o n tra c te d  p h t h i s i s .  He p e rse v e re d  a t  work u n t i l  fo rced  by i l l n e s s  
to  g iv e  u p . He th e n  re tu rn e d  home in  an in c u ra b le  c o n d itio n  and d ie d .
T m ight enum erate o th e r  c a s e s ,  b u t  as a l l  p re se n t s im ila r  f e a tu r e s  th e  
in s ta n c e s  quo ted  w i l l  s u f f ic e  to  show how p h th i s i s  i s  im ported  in to  th e
West H igh land  R ural d i s t r i c t s .
In  th e  second group th e re  were 48 cases  a r i s i n g  in  h e a lth y  
m ales and fem ales  a t  home th ro u g h  in h a lin g  d u s t im pregnated w ith  
tu b e rc le  b a c i l l i  from th e  d r ie d  sputum o f consum ptive r e l a t i v e s  l iv in g  in  
th e  same h o u se s . As exam ples o f t h i s  c la s s  l e t  me quote th e  fo llo w in g  : -
I.M . a  h e a l th y  boy c o n tra c te d  p h th i s i s  th rough  l iv in g  in  th e  same house 
w i-h  h is  au n t who was s u f f e r in g  f r o -  th e  d is e a s e  from which she subseq u en tly  
d ie d . The nephew s p e n t a  g re a t d ea l o f h is  tim e in  h i s  s ic k  aun t s roo , 
became in f e c te d ,  and d ie d  sometime a f t e r  h i s  a u n t .  Many cases might oe 
adducec^
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adduced o f  b ro th e r s  c o n tra c tin g  th e  d is e a s e  from s i s t e r s  And v ic e  v e r s a .
In  3 o f th e  c a se s  th e  d e a th s  o ccu rred  in  p e rso n s  no t r e l a t i v e s  lodg ing  
i n  houses where one o r  more members o f  th e  fam ily  s u f fe re d  from p h th i s i s .
In  one f a m i ly ,  t h a t  of a  gam ekeeper, s e v e ra l members c o n tra c te d  p h th i s i s  
one a f t e r  a n o th e r  and d ie d .  In  th e  house occup ied  by t h i s  fam ily
f lo o r s  w ere covered w ith  d ee r sk in s  on to  which th o se  s u f fe r in g  from 
th e  d is e a s e  e x p e c to ra te d  f r e e l y ,  and when th e  e x p e c to ra tio n  d r ie d  I  have 
no doubt th e  v i r u s  in  t h e  form o f  d u s t p a r t i c l e s  c o n ta in in g  th e  b a c i l l i  
f l o a t i n g  in  th e  a i r  accoun ted  fo r^ s p re a d  o f th e  d is e a s e  t o  th e  d i f f e r e n t  
members o f  th e  fa m ily  a s  s e v e ra l were a f f e c te d  a t  th e  same t im e . In  
t h i s  group I  have p la c e d  th e  cases  where th e  in f e c t io n  sp read  from th e  
s ic k  to  th e  h e a l th y  in  th e  manner m en tioned , ad th e r e  was no ev idence o f 
members o f  t h i s  group s le e p in g  w ith  one a n o th e r .
I  have p la c e d  in  Group I I I .  cases  where undoubted 
ev idence  e x i s te d  o f  h e a l th y  members of fa m il ie s  c o n tra c tin g  th e  d is e a se  
th ro u # !  s le e p in g  w ith  b ro th e r s  o r s i s t e r s  o r  r e l a t iv e s  a lre a d y  s u f fe r in g  
from  p h t h i s i s ,  and case s  where husbands in fe c te d  wives o r y ic e .^ e r s a .
T h is  group c o n s is te d  o f  41 c a se s . As in s ta n c e s  I  may nuote th e  fo llo w in g :-  
K.M. r e tu rn e d  home s u f fe r in g  from p h th i s i s  w hich he c o n tra c te d  
in  a  la rg e  E n g lis h  to ™ . He n « r r ie d  a  h e a l th y  woman and a f t e r  a  y e a r  o f 
m a rried  l i f e  d ie d .  H is widow th e n  hegan to  show s ig n s  o f p h th i s i s  which 
d eveloped  avd she d ie d  w ith in  a y e a r  a f* e r  h e r  hushand. D .S. s le p t  w ith  
a  b r o th e r  who r e tu rn e d  from th e  town o f  G. s u f f e r in g  from p h th i s i s  from 
Which ho  d ie d .  S ix  months a f te rw a rd s  D .S. shewed w ell marked s ig n s  
o f  a c u te  pulm onary tu b e rc u lo s is  to  which he r a p id ly  succumbed.
in  a n o th e r  case  a  g i r l  r e tu rn e d  home from th e  town of G. s u f fe r in g  from 
p h th i s i s  and a :e d .  She in fe c te d  two s i s t e r s  a t  home who s le p t
w ith  h e r  and th e y  d ie d .
31.
In  t h i s  fam ily  were a ls o  3 b ro th e r s  and th e  fia th er and m o ther. The two e ld e r  
b ro th e r s  s l e p t  in  an ou t h o u se , and rem ained u n in fe c te d . The f a th e r  and 
m other and youngest b ro th e r  s le p t  in  th e  k itc h e n  and a lso  rem ained f r e e  
from  the  d is e a s e .  A nother oeuse m aÿ b e  c i te d  in  t h i s  co n n ec tio n . A 
h e a l th y  H ig h lan d er m arried  a  low land woman s u f fe r in g  from consumq*^ion 
who die tL  s h o r t ly  a f t e r  m arriag e . He m arried  a second tim e  a h e a lth y  H ighland 
woman and then  he  f ie d  from p h th i s i s .  His widow d ied  a  y ear a fte rw ard s  
from th e  same d is e a s e .  A more marked p roof o f th e  d i r e c t  in fe c t io n  4n 
p h th i s i s  th a n  th e  above i t  would be  d i f f i c u l t  to  b^ ing  fo rw ard .
The fo u r th  group com prised seven cases in  which th e  d ise a se  
must have been  c o n tra c te d  in  houses p re v io u s ly  occupied by persons s u f fe r in g  
from  Consum ption. As an example I  may m ention th e  case of a house which came 
u n d e r my h o t Ice  scxne y e a rs  ago. Three fa m ilie s  one a f t e r  an o th er occupying 
i t  had members dying from p h th i s i s .  When b rough t under my n o tic e  I  con­
demned th e  h o u se . The ro o f was th e n  taken  o f f  and th e  house gu tted  and th e  
w a lls  exposed to  th e  a c t io n  o f th e  w eather fo r  a y e a r . I t  was th en  r e -  
ro o fe d  and in h a b ite d  a g a in , end no case o f consumption has occurred in  i t  
s in c e ,  a lth o u g h  more th a n  f iv e  y e a rs  have e lap sed  s in ce  th e n , and more th a n  
one fam ily  h as  occupied  th e  house d u ring  th a t  p e rio d  of tim e .
In  th e  l a s t  group o f  cases numbering 7 , th e  v ic tim s  c o n tra c te d  
th e  d is e a s e  th rough  w earing  th e  ap p a re l o r s le e p in g  in  th e  bed c lo th e s  o f 
p e rso n s  who d ie d  from consum ption.
\
W ithout th o rough ly  in v e s t ig a t in g  th e  lin k s  in  th e  chain  of 
in f e c t io n  in  th e s e  ca se s  one m ight be e a s i ly  persuaded to  b e l ie v e  th a t  
h e r e d i t y /
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cwvi h e r e d i ta r y  p r e d is p o s i t io n  were th e  d e term in ing  ag en ts  in  th e se  cases e s p e c iè l ly  
in  members o f groups 2 and 3 ,  o c c u rr in g  as th e y  do in  d i f f e r e n t  members o f 
th e  same f a m i l i e s ,  b u t c lo s e r  s tu d y  o f the  c l in ic a l  ev idence d is c lo s e s  
th e  p u re ly  In fe c t io u s  n a tu re  of th e  d is e a s e ,  and s u b s ta n t ia te s  That I  have 
s a id  in  a  form er p a r t  o f t h i s  p ap e r as to  th e  mode o f in tro d u c tio n  emd sp read  
o f p h th i s i s  in  th e  West H ighland r u r a l  d i s t r i c t s  . The cases in  
groups 2 , 3 , 4 , & 5  a re  in  th e  f i r s t  in s t-n e e  th e  r e s u l t  o f in fe c t io n  
from  group X, and would have been p reven ted  a l to g e th e r  had members o f  th e  
f i r s t  g roup  been  i s o la te d  a s  th e y  w ere im ported . M o th e r  p o in t  t h a t  has 
t o  be  ta k e n  in to  c o n s id é râ t ion  is  th a t  th e re  a re  numbers of persons now 
l iv in g  and sp read in g  th e  d is e a se  in  th e  country  who have been in fe c te d  from 
th e s e  c a s e s .
That p h th i s i s  i s  cu rab le  in  th e  e a r ly  s ta g e  no one w ill  deny 
and th e r e  a re  few p r a c t i t i o n e r s  who have no t experienced  t h i s  g r a t i f y in g  t r u th  
in  many o f  t h e i r  c a s e s ,  b u t  when th e  d ise a se  is  advanced , th e  chances of 
o u re  o r perm anent a r r e s t  a re  wel 1 n ig h  h o p e le ss  and th e  drug trea tm e n t 
o f  th e  d is e a s e  has been  proved to  have very  l i t t l e  e f f e c t  in  curing  i t .
The on ly  a g e n ts  l i k e ly  to  in f lu e n c e  th e  d is e a s e  a t  a l l  b e n e f ic ia l ly  would 
be su b s ta n c e s  th a t  in c re a s e  th e  v i t a l i t y  o f th e  phagocy tic  c e l l s .
CULLEN w ro te  " We know of no m edicines th a t  can e x e r t t h e i r  s p e c if ic  
e f f e c t s  upon th e  lungs by d is s o lv in g  tu b e rc u la r  c o n c re tio n s ; no r i s  i t  
probab le  from what we know o f  th e  anim al eoonony, t h a t  any such w ill ever 
b e  d isco v e red ."  More th a n  a  century  has elapsed  since  Cullen expressed 
t h i s  o p in io n , and a l t h o u ^  in  th e  in te rv a l  thousands of drugs have been  
advocated and u sed  in  th e  tre a tm e n t o f p h th i s i s ,  so  f a r  a s  e f f ic ie n c y  in  t h i s  
m ethod /
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method of tre a tm e n t i s  concerned , C n llen ’s s+ a te re n t h o ld s  t r - ’c a t  th e  
p re s e n t  d ay .
P h th i s i s  th e re fo re  b e ing  a  dC fease f o r  which no s p e c if ic  
s u c c e s s fu l  drug tre a tm e n t h as  h i t h e r to  been fo rthcom ing ; a  d ise a se  th a t  
i s  p r a c t i c a l l y  in c u ra b le  in  th e  edveLnced s ta g e s ,  and a disesuse th a t  has 
been  ab u n d an tly  proved to  be h ig h ly  in fe c tio u s  th e  on ly  r a t io n a l  way of 
t r e a t i n g  i t  i s  by p re v e n tiv e  m easures. Let u s  suppose a t  th e  p re se n t tim e 
no tre a tm e n t a t  a l l  was to  be adop ted  fo r  a l l  the  cases o f th e  d isease  
t h a t  e x i s t  in  th e  c o u n try , b u t th a t  we could p reven t th e se  cases  in f e c t in g  
h e a l th y  p e r s o n s ,  th e  d is e a se  would become e x t in c t  in  a  g e n e ra tio n  or tw o.
We know t h a t  th e  d is e a s e  i s  no t so in fe c tio u s  in  i t s  e a r ly  s ta g e s  and th e  
in d ic a t io n  th e re fo re  seems to  be  ^o t r y  and cure th o se  persons in  th e  
e a r ly  s ta g e  o f th e  d is e a s e  and to  p reven t perso n s s u f fe r in g  from advanced 
p h th i s i s  in f e c t in g  h e a l th y  p e rso n s .
A lthough a g re a t  d e a l o f what has been done and is  be ing  
done to  p rev en t consum ption in  la rg e  towns everywhere does not apply to  
R u ra l d i s t r i c t s  o f  th e  West H ighlands o f S c o tla n d , ye t one i s  not in  
a  p o s i t io n  to  exp ress an  o p in io n  as  to  the  most e f f i c i e n t  measures to  be 
adop ted  in  t r y in g  to  suppress th e  d ise a se  w ithou t f i r s t  considering  th e  
ways and means used  in  la rg e  c e n tre s  t o  d im in ish  th e  m o r ta l i ty  from 
p h t h i s i s ,  and as  Glasgow i s  one o f th e  p r in c ip a l  b reed ing  c e n tre s  of t h i s  
d is e a s e  among West H igh landers we may f i r s t  consider th e  methods th a t  
Have been  found most e f f i c i e n t  in  reducing  th e  d e a th - ra te  from p h th is i s  
t h e r e .  The l a t e  D r. R u sse ll in  th e  p aper a lre ad y  quoted from p o in ts  
o u t t h a t  by th e  in f lu e n c e  of g en e ra l hyg ien ic  measures th e  d e a th - ra te
fro m /
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p h th i s i s  from  1860 t o  1894 had been  reduced 44 p e r  cen t w ith o u t s p e c ia l  
tre a tm e n t a s  an  in f e c t io u s  d is e a se  and th a t  in  th e  tw elve y ea rs  1883-94 
d iv id in g  them in to  p e r io d s  o f s ix  y ears  th e  d ea th  r a te  f e l l  19 p er c en t 
a  r e s u l t  he say s  much g r e a te r  th a n  th e  inprovem ent in  P ru s s ia  and Saxony 
w hich C ornet p u t  to  th e  c r e d i t  o f s p e c ia l  p ro p h y la x is , and R u sse ll 
advoca ted  th e  su p re -e  im portance b o th  f o r  th e  p ro fe s s io n  and th e  p u b lic  
t o  la y  in  th e i^  minds a b ro ad  fo u n d a tio n  of p o s i t iv e  knowledge as t o  th e  
n a tu re  o f  tu b e r c u lo s i s ;  th e  n e c e s s i ty  fo r thorough d is in f e c t io n  a f t e r  
eve^y d e a th  from p h t h i s i s ;  in s t r u c t io n  by d is se m in a tio n  o f popu la r 
l e a f l e t s ,  a s  t o  th e  n a tu re  of th e  d ise a se  and th e  methods o f  p re v e n tin g  i t ;  
th e  su p p re ss io n  of d ark  and dump d w e llin g s , and th e  f r e e  adm ission  o f 
l i g h t  and a i r  in  and around te n e ^ 'e n ts , workshops , w arehouses , 
co u n tin g  h o u se s , o r o f f i c e s ;  p ro v is io n  o^ open spaces and p la y  grounds 
n e a r  te n em en ts ; su p p re ss io n  o f smoke and overcrow ding, and s p i t t i n g ;  and 
in s t r u c t io n  to  househ o ld ers  as t o  b e s t  ways o f d e a lin g  ^-ith  domeetio d u s t . 
These h y g ie n ic  m easures ha-^m been fu r th e r  developed by th e  p re se n t 
M edical O f f ic e r  of H ea lth  D r. C halm ers, b u t he says tha^ in  reg ard  t o  
b a c te r io lo g ic a l  exam ination  of s p u ta  and v o lu n ta ry  n o t i f i c a t io n  which have 
b een  in tro d u c e d  t h e i r  experience had been  d is a p p o in tin g . They had had 
ample u se  ta k e n  o f th e  f a c i l i t i e s  o ffe re d  from th e  w ell to  do r e s id e n t ia l  
d i s t r i c t s ,  b u t had alm ost to t a l  absence of u se  made of th e se  f a c i l i t i e s  
in  th e  low er c la s s  d i s t r i c t s .  V o lun tary  n o t i f i c a t io n  had l e f t  them 
w ith  th e  im pressionand th e  w ith  unhappy c o n v ic tio n  th à t  th e y  were p r é s e n t^  
m issing  tw o - th ird s  of the  cases o ccu rrin g  in  th e  w orst d i s t r i c t s  fo r  want 
o f  n o t i f i c a t i o n ,  and th a t  i t  was in  th e s e  poor houses th a t  th e  spray  
in f e c t io n  was most d e a d ly .
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In  New York in  1886 th e  C ity  Board o f H ealth  under th e  gu idance o f  D r£  Biggs 
and  H uddlestone adop ted  r u le s  fo r  th e  s a n i ta r y  supeim^ision o f persons 
a f f e c te d  w ith  tu b e rc u lo s is  such as  n o t i f i c a t i o n ,  in s p e c t io n  in  c e r t a in  
ca se s  o f  tenem ent h o u se s , h o t e l s ,  and board in g  houses; compulsory d i s in f e c t io n  
o f  tu b e rc u lo s is  in fe c te d  h o u se s , o r c l o th e s ,a f t e r  d ea th  or removal o f p a t i e n t ;  
th e  b a c te r io lo g ic a l  exam ination  and diekgnosis of cases more e s p e c ia l ly  in  e a r ly  
s ta g e s ;  th e  e d u c a tio n  of th e  people as to  th e  in fe c t io u s  n a tu re  of tu b e rc u lo s is  
b y  means o f  hand b i l l s  and c i r c u la r s :  i s o la t io n  in  h o s p i ta ls  and 8 'm i to r i a .
The in f lu e n c e  o f th e se  m easures was to  reduce th e  m o r ta l i ty  from tu o e rc u lo s is  
by  more th e n  36J^ . N o t i f ic a t io n  has a ls o  been  adopted in  Saxony and Norway 
w ith  marked s u c c e s s . V olun tary  n o t i f i c a t io n  has been adopted in  s e v e ra l 
E n g lish  tovTLS. In  P ru s s ia  what has been ach ieved  by p ro p h y lax is  from 
th e  r e c o g n i t io n  o f th e  danger o f in f e c t io n  and th e  consequent g re a te r  c a u tio n  
in  in te rc o u rs e  w ith  consum ptives i s  shown by C ornet’ s c a lc u la t io n s  reg a rd in g  
th e  d e c re a se  o f m o r ta l i ty  from tu b e rc u lo s is  in  P ru s s ia  in  th e  years  1889 
t o  1897. B efore 1889 th e  average was 31.4 per 10000 whereas in  th e  p e rio d
named i t  sank to  8 1 .8  p e r  10000.
In  England th e  d ea th  r a t e  from p h th i s i s  has been d e c lin in g  
s in c e  1838 when i t  was 38 p e r  10000 t i l l  th e  p re se n t tim e when i t  is  
13 p e r  10000 and i s  a t t r i b u t a b l e  to  g e n e ra lly  improved s a n i ta r y  co n d itio n s  
and food s ta n d a rd s  amonR th e  w orking n ia s s e s ,  and Koch a t t r i b u t e s  t h i s  a lso  
t o  th e  f a c t  t h a t  England p o sse sse s  a c o n s id e ra b le  number o f  sp e c ia l 
h o s p i t a l s  f o r  tu b e rc u la r  p a t ie n t s  and says " th e re  car. be no doubt th a t  
th e  d im in u tio n  o f tu b e rc u lo s is  in  England which i s  much g r e a te r  th an  in  
any o th e r  co un try  id  g r e a t ly  due to  t h i s  c ircum stance ."  H IIilE R ^ 'iraws
a t t e n t i o r /
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a t t e n t i o n  to  th e  f a c t  th a t  f r a n  1876 to  1886 when our tu b e rc u lo s is  d e a th
r a t e  was s t e a d i ly  d im in ish in g  th e  P ru s s ia n  r a t e  rem ained s ta t io n a r y  a t  about
31 p e r  10000, But in  1887 th e  drop in  th e  P ru s s ia n  r a t e  began and has con tinued
down to  1900 whm i t  had f a l l e n  to  21 )9er 10 ,000 . In  England in  th e  same
p e r io d  ÿhe drop in  th e  tu b e rc u lo s is  d e a th - r a te  has on ly  been  from 24 to
19 p e r  1 0 .0 0 0 , and h e  a t t r ib u t e d  th e  more ra p id  f a l l  in  th e  P ru ss ia n  d e a th - ra te
s in c e  1887 to  th e  d isc o v e ry  o fth e  tu b e rc le  b a c i l l u s ,  and th e  sp read in g
o f  th e  knowledge of th e  in fe c t io u s  c h a ra c te r  o f p h th i s i s ,  v/h ich  Koch a s s e r t s
h a s  le d  to  th e  ta k in g  of p re c a u tio n s  even among th e  low est c la sse s  in  Germany,
and to  th e  g r e a t ly  improved g en e ra l co n d itio n s  o f th e  working c la s s e s  b rough t
ab o u t by th e  o p e ra tio n  of th e  Workman’ s S ta te  Insurance Laws, th e  f i r s t  o f
w hich S ic k  Insu rance  Law came in to  e x is te n c e  in  1883, and to  th e  e s tab lish m en t 
A
Of s a n i t o r i a  in  a  1 ess d eg ree  .  In  Germany th e re  a re  hundreds of S a n i t a r ia
m a in ta in ed  by In su ran ce  S o c ie tie s  who f in d  th a t  i t  pays them to  cure t h e i r
s u b s c r ib e r s  r a th e r  th a n  pay th e  claim s which th e y  would have to  meet were th e
d is e a s e  a llow ed  to  ru n  i t s  co u rse .
As long as p h th i s i s  e x i s t s  in  the  la rg e  towns so long w il l
i t  p r e v a i l  in  th e  West H igh land  r u r a l  D i s t r i c t s , fo r  towns a c t  as b reed in g
c e n tre s  where H igh landers c o n tr a c t  th e  d is e a s e  a rd  re tu rn in g  home in f e c t
o th e rs  in  th e  manner a lre a d y  p o in te d  o u t .  I t  b e in g  th e re fo re  im possib le  to
exclude cases  o f pulm onary consumption f r o r  th e se  d i s t r i c t s  th e  problem  comes
t o  be one o f  s a fe  g uard ing  th e  r e s id e n t  p o p u la tio n  from be in g  in fe c te d  by
im ported  c a s e s .  The f i r s t  th in g  th a t  w i l l  te n d  to  le s s e n  th e  sp read  o f  th e
d is e a s e  w il l  b e  th e  re c o g n itio n  by  th e  people of i t s  p u re ly  in fe c tio u s
c h a r a c te r .  We have th e  seen  th a t  in  P ru s s ia  such re c o g n itio n  and th e
c o n se q u e n t/
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consequen t g r e a te r  c a u tio n  in  in te rc o u rs e  ^ i t h  consurrtptives has been th e
c h ie f  f a c to r  in  d im in ish in g  th e  m o r ta l i ty  from p h th i s i s .  We must th e re f o r e  
i n s t i l  th e  supreme im portance o f t h i s  f a c t  in to  th e  minds o f th e  p e o p le .
As long  however as th e  peo p le  a re  ta u g h t to  re g a rd  the  d is e a s e  as h e r e d i ta ry  
and no t in f e c t io u s  th e y  w i l l  make no e f f o r t  to  p ro te c t them selves from i t  
ard co n seq u en tly  th e r e  can be nfi headway made in  stam ping i t  o u t.  V/ere they  
f u l l y  c o g n isa n t o f i t s  h ig h ly  in f e c t io u s  n a tu re  wne u u ldno t long f in d  
such  ev idence o f i t s  ra v a g e s . The d e a th  r a t e  from p h th is i s  has been  
g ra d u a l ly  d im in ish in g  in  th e  towns from v a rio u s  a c t iv e  meaguyes adopted 
in  com bating th e  d is e a s e ,  b u t in  th e  Rural and In s u la r  R ural d i s t r i c t s  
th e  m o r ta l i ty  has n o t been  d im in ish in g  r e l a t i v e ly  a s  w il l  be seen  from th e  
fo llo w in g  f ig u re s  t a l c u l a t e d  from th e  " D e ta ile d  Annual R eport of th e  
R e g is t r a r  G eneral"
P ro p o r tio n  o f d e a th s  from p h th i s i s  to  ev e ry  one thousand persons of th e  
p o p u la tio n  a llo w in g  f o r  causes n o t s p e c i f i e d : -
iod P B in c ip a l towns Large towns Sm all towns — iK uti.R ural, In su la r  R u ra l.
82 i n c l .  2 .7  2 .5  2 .1  1.5  1.7
-84 2 .6  2 .2  2 .0  1 .6  1.7
-93 2 .1  1 .8  1 .8  1 .3  1 .5
-2 1 .6  1 .5  1 .3  1 .2  1.7
These f ig u r e s  show th a t  th e  m o r t a l i t y  from p h th i s i s  in  th e  m ainland r u r a l  
d i s t r i c t s  h a rd ly  shows any d im in u tio n  in  24 y e a rs ,a n d  th a t  in  th e  in s u la r  
r u r a l  d i s t r i c t s  th e re  i s  a b s o lu te ly  no d im inu tion  whereas in  a l l  the  towns Hub 
d im in u tio n  is  v e ry  c o n s id e ra b le . Agâin ta k in g  th e  p h th i s i s  d ea th  r a t e  p e r  
1000 o f th e  p o p u la tio n  fo r  th e  county  o f A rgyil from th e  Annual R eports o f th e  
County M edical O f f ic e r  o f H ealth  we f in d  th a t  in
S8*
1891 -  3 i n c l . i t  was 1.071
1894 -  6 n M II 1.250
1897 -  9 II «1 1.055
1900 -  2 u ri 1.017
1903 -  4 II 1.129
an In c re a se  r a th e r  th an  a  d im in u tio n  in  th e  d e a th  r a t e .
Looking to  th e  in fe c t io u s  n a tu re  of p h th i s i s  we would expec t an 
in c re a s e  r a th e r  th an  a d im in u tio n  in  th e  d ea th  r a t e  in  th e  r u r a l  d i s t r i c t s  
o f th e  W est H igh lands, because communication i s  be ing  opened up more and more 
betw een  th e  towns and th e  coun try  and a g r e a te r  p ro p o r tio n  o f th e  r i j r a l  
p o p u la tio n  m ig ra te  to  th e  tow ns, and th e re fo re  a la rg e r  humber o f th e se  con­
t r a c t  th e  d is e a s e  w hich th e y  im port in to  the  coun try  in  th e  manner s ta te d  , 
and co n seq u en tly  wr have more of th e  n a t iv e  p o p u la tio n  a ls o  in fe c te d .
We may th e r e f o r e  N a t io n a l ly  assume' th a t  u n le ss  measures a re  adopted to  p rev en t 
th e  p ro p a g a tio n  of th e  d is e a s e  in  th e  ru ra l  d i s t r i c t s  by th e  tim e th e  d is e a s e
becomes e x t in c t  in  th e  towns i t  w i l l  s t i l l  f lo u r i s h  in  th e se  country  d i s t r i c t s
and th ey  in  t h e i r  tu r n  w i l l  become b reed in g  a re a s  fo r  th e  tow ns.
T his danger shows t h a t  no d i s t r i c t  o r community cen a f fo rd  to  n e g le c t ta k in g  
m easures to  p rev en t th e  sp read  o f th e  d is e a s e .
As th e  sp read  of p h th i s i s  in  th e  West Highland
R ural d i s t r i c t s  i s  das to  th e  in f e c t io n  o f th e  re s id e n t  p o p u la tio n  from
im ported cases  o f th e  d is e a s e  th e  most e f f e c t iv e  way of stam ping out th e  
d is e a s e  would be by i s o la t in g  cases o f th e  d ise a se  as th e y  a re  in tro d u ced .
T his could o n ly  be done by having S a n a to ria  in  th e  v a r io u s  d i s t r i c t s  fo r  the 
tre a tm e n t o f th e se  cases* I t  has been amply proved th a t  th e  c lim a te  o f  
B r i ta in  i s  j u s t  as s u i ta b le  as t h a t  of any o th e r  country  foi* ca rry in g  ou t 
th e  oper. a i r  trc a tia e n t o f  th e  d is e a s e .  A g re a t  d e a l  has heen w r i t te n  in  t k  
m e d ic a l J o u rn a ls  r e c e n t ly  as  to  w hether th i s  method o f  trea tm e n t is  w orth
w h ile .
39.
P e rs o n a lly  th e  r e s u l t s  I  have seen  in  cases  I  have s e n t  to  S a n a to r ia  fo r  th e  
p a s t  number of y ea rs  have been  more th a n  g r a t i f y in g .  Even in  oases where oÿly  
s l i g h t  improvement h as  ta k e n  p la c e  du rin g  a p a tie n tly  so jo u rn  in  th e se  i n s t i t u t i o n s  
th e  e d u c a tiv e  in f lu e n c e  has been  such  as to  make th e  su f fe re d  anxious to  con tinue  
th e  c u ra t iv e  m easures le a rn e d  th e r e ,  and th u s  he p re v e n ts  h im se lf  oecoming 
a  focus o f in fec tix m  f o r  o th e r s .  The only  drawback to  Sanatorium  tre a tm e n t 
h i t h e r to  i s  th e  g re a t  expense of i t .  S a n a to r ia  +o be e f f e c t iv e  and cheap 
sh o u ld  be b u i l t  on th e  hu t system . There i s  no need fo r  th e  huge expense 
a t  p re s e n t  expended, on th e se  in s t  i+ u t io n s . What wou 1 d be  o /iite  as  e f f e c t iv e  
would be numbers of sm all co r u g a te d  iro n  d r rood c u b ic le s  e re c te d  a t  s o #  
d is ta n c e  from each  o th e r  fo''^ th e  p a t i e n t s .  T h is ■vould in s u re  th e  p ro p er 
seg regp-tion  of th e  c a s e s ,  and p re v e n t s l ig h t  cases o f th e  d ise a se  from b e in g  
j.0- i i i f e c te d  from advanced c a se s , A c e n t r a l  p a v i l io n  w ith  k itc h e n  d in in g -  
h a l l  and open verandah  where p a t ie n ts  could s i t  in  wet w eather v/ould a lso  
be  n e c e s s a ry . Thses c u b ic le s  cou ld  be b u i l t  to  a p a t te r n  so t h a t  d i s t r i c t s  
cou ld  a c q u ire  them g ra d u a lly  as th e y  were re q u ire d  fo r  f r e s h  c a se s . The 
S a n a to r ia  shou ld  be b u i l t  away f ro ^  the  sea  as most o f th e  in h a b ita n ts  
l i v e  on th e  sea  coast and th e  change in lan d  would be advan tageous. I  have 
found g re a t  b e n e f i t  from removing p a t ie n ts  in  th e  e a r ly  s ta g e s  of th e  d is e a s e  
from th e  coaAt to  in la n d  H igh lands. A  sou th ern  expos-^re c o n s id e ra b ly  above th e  
sea  le v e l would be  most d e s i r a b le .  The Glasgow and D is t r i c t  Branch o f 
th e  M tlo n a l  A ss o c ia tio n  f o r  th e  p re v e n tio n  o f  Consumption have e re c te d  a 
sm all Sanatorium  a t  B e l l f ie ld  Lanark on cheaper l in e s  th a n  the  expensive 
b u ild in g s  a t  p r e s e r ^ o g u e  in  t h i s  country  and the  County o f Ross have 
c o l le c te d  s u f f i c i o i t  money fo r  th e  e re c tio n  of a sm all County Sanatorium
f o r  ‘he more advanced cases o f th e  d is e a s e .
40 .
Were o th e r  C ounties in  th e  n o r th  went of S co tlan d  to  s t a r t  s im i la r  p u b lic  
s u b s c r ip t io n s  th e re  a re  many w ealthy  and p h ila n th ro p ic  people connected w ith  
th e se  c o u n tie s  who I f  approached would be  p rep a red  to  b e a r  th e  i n i t i a l  c o s t o f 
e r e c t in g  sen a to rim  on th e  l in e s  m entioned fo r  th e  b e n e f i t  o f  th e  p o o r .
County C ouncils  shou ld  th e n  he  empowered to  a d m in is te r  th e s e  I n s t i t u t io n s  
o u t o f  th e  p u b lic  r a t e s .  The exfera expense e n ta i le d  /would soon be more th a n  
co u n te rb a lan ced  by th e  sav ing  in  th e  poor r a t e s .  The m o r ta l i ty  from con­
sum ption a lo n e  in  our ru ra l  d i s t r i c t s  i s  more th a n  t r e b le  th a t  o f  a l l  th e  
o th e r  in f e c t io u s  d is e a s e s  added to g e th e r ,  and th e  amount o f p u b lic  money 
s p e n t on th e  l a t t e r  i s  v e ry  c o n s id e ra b le ,  and from an economic p o in t o f  view 
t h i s  p u b lic  ex p en d itu re  i s  n o t  so j u s t i f i a b l e  as i t  m u ld  be were i t  
s p e n t in  th e  tre a tm e n t o f consum ptives. The ca re  o f  th e  in sane  is  a ls o  a  
g r e a t  d ra in  dn p u b lic  re so u rc e s  and th e  u lt im a te  b e n e f i t  to  be d e riv ed  from i t  
i s  a s  n o th in g  compared to  wl'iat wou 1 d be d e riv e d  from th e  same expen d itu re  
i n  t i e  p re v e n t io n  and tre a tm e n t of consumpion. W hile h y g ien ic  measures 
o f a l l  k in d s  as c a r r ie d  ou t in  tov/ns w il l  te n d  g r e a t ly  to  le s s e n  the  sp read  
o f p h th i s i s  in  th e  West H ighland ru ra l  d i s t r i c t s  i t s  com plete e x t in c t io n  
nan on ly  be looked f o r  by i s o la t in g  th e  cases o f th e  d ise a se  as they  a re  
im ported  , ard  t h i s  can on ly  be e f f e c te d  by means of S a n a to ria .
The n u o stio n  o f th e  r e la t io n s h ip  o r id e n t i ty  ô f  human 
and I 'ov ine tu b e rc u lo s is  I  have n o t touched  upon as I  e h a l i  have d e a l t  
w ith  p h th i s i s  pu lm onalis  a lo n e ,  b u t from th e  l i t e r a t u r e  upon th e  su b je c t 
cannot h e lp  b e l ie v in g  in  th e  d is t in c tn e s s  o f  th e  tw) d is e a s e s  as 
p o in te d  o u t by Koch^^ and t h a t  in  consequence l i t t l e  s t r e s s  need be 
l a i d  upon th e  consum ption o f th e  meat and m ilk  o f tu b e rc u lo u s  c a t t l e
c a u s in g
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causing  th e  d is e a s e  in  th e  human s d h je c t .  The Royal Commission on T u b ercu lo s is  
whose R eport i s  t o  he is su e d  s h o r t ly  may throw  more l i g h t  on t h i s  i n t e r e t i l a g  
and impOf'^ant e n q u iry .
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